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WATER GEORGIA 
RESOURCES, UTILIZATION, LEGISLATION 


symposium was organized the Biology Section the 
Georgia Academy Science part its program for the annual 
mecting Georgia Institute Technology April 27, 1956. The first 
paper concerned with general aspects, the second with forestry 
aspects, and the third with agricultural aspects the subject. 
Chairman, 
Symposium Committee 


GENERAL ASPECTS 


Surface Water Branch, Geological Survey, Atlanta, Georgia 


The general aspects water resources are subject broad and 
varied all mankind. All are affected water many ways. 
Some ways are obvious our need for pure water drink. Other 
ways are obscure. For example, when turn the lights 
open trifle let about barrel water minute run through 
turbine generate the electric power that the lights consume. 
barrel water minute flowing all day will supply not only 
the electric power for classroom, but can also supply 200 more 
homes, could irrigate several acres crops. Water flowing 
some Georgia streams may used times before reaches the 
ocean, and all users have property rights that flow. With 
concerned many ways, behooves all well in- 
formed about our water resources. 


Most the water Georgia originates vapor over the Gulf 
Mexico, falls the land rainfall, runs off the surface into 
the streams storm runoff, gets the streams way the 
soil and underground water seepage flow base flow. The cir- 
water from the ocean through the air the land and 
back the rivers oceans called the cycle. 


The hydrologic cycle fundamental fact that tells that 
isolate one aspect water resources, water utilization, 
water legislation from all other aspects. Neither can aspire 
become experts all the varied aspects water resources. Those 
who devote our careers water are like the doctor who rarely 
hopes become proficient more than one small phase the 
Overall subject. medicine, the general practitioner yields 
the specialist when the case becomes difficult, discussion 
will mean most limited the surface-water resources 
Georgia. Yet, like the stomach specialist who checks your pulse 
and temperature, the surface-water men must consider other aspects 
water resources. 
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Streamflow 


Most the surface-water resources Georgia stream- 
flow rather than natural lakes. Water that flows differs 
waters lakes. The latter volume that can measure 
many gallons, cubic feet, acre-feet. The flow stream 
rate—a volume per unit time—such gallons per minute, 
feet per second, acre-feet per year. Some people dislike 
this fact the grounds that technical detail too compli- 
Yet, compare city water supplies terms many 
gallons per capita per day. Our water rights Georgia, under the 
riparian doctrine, involve flow undiminished quantity and 
impaired quality. cannot escape the fact that water stream 
flows, and hence must described rate flow. 


Actually, the concept streamflow rate more difficult 
understand than many other rates that accept without ques- 
tion—a dollar hour, mile minute, 400 batting average, one 
pill after meals. The trouble is, that are not familiar with the 
rates that are used measure streamflow. can readily visualize 
quantity such barrel water acre land. How many 
minute, million gallons day, acre-inch per hour, inches 
runoff per year? Yet, all these rates are used when talk about 
water resources. difficult solve controversial water problems 
when cannot visualize evaluate water facts that must ex- 
pressed rates flow. 


Rather than get involved the many rates with which express 
streamflow, might better use relative term such percentage. 
Let’s call the average flow stream 100 percent and refer 
other rates flow many percent the average. not only 
have dimension that all are used to, but also have most 
useful device for illustrating streamflows—percentage proportional 
graphs. 


The hydrograph 


Figure shows plot the daily flow typical Georgia 
stream for one year proportional scale similar many charts 
used business. This type information obtained from the 
gaging stations operated the Geological Survey cooperation 
with other agencies measure streamflow for long periods time. 
The average flow shown the 100-percent line. see that the 
flow was low percent the average and high 1,700 
percent the average this particular year this particular 
place. These figures, and 1,700, tell the most important thing that 
need know about surface-water resources Georgia. 


Streamflows are highly 


Think what hectic business would have some days the 
store took only dollar and other days much $1,700. 
What problem school would have there were only pupil 


Flow percent average flow 
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percent average flow 


April May June Aug Oct Nov. Dec. 


some days and 1,700 others. were build school 
those conditions, would build large enough for the average 
100 pupils? Would build dam with spillway only big 
enough for the average flow? 


Obviously, are building dam, would make the dam and 
spillway big enough and strong enough safe the greatest 
flood. the other hand, wanted sure water supply 
could only depend percent the average flow under natural 
Thus, our interest streamflow depends what want 
with the water—the utilization aspect. are concerned with 
water utilization for cities industrial supply for waste disposal, 
want know about minimum flows. are building dam, 
with flood insurance, want know about maximum 
flows. are concerned with power storage reservoirs, irri- 
gation, flood control, water rights, want know both ex- 
tremes, and the average other intermediate flows and not only 
the rate flow but how long various conditions may last, and how 
often they may occur. 
have some streams Georgia that are dry for months time 
every year. have had over 225,000 million gallons day flowing 
the Savannah River Augusta least two occasions—once 
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1929 and once back 1796, long before had cut down 
virgin forests and cleared the land for agriculture. 

bringing this out show that the variability streamflow 
not new. not manmade. has always been that way and our 
streams will always subject great variation flow. 
streamflow the result our climate and our land. 

Besides the great variation streamflow, the hydrograph shows 
several features that can traced factors and land 


prominent feature hydrographs Georgia streams the 
seasonal streamflow pattern. Our streams almost always have their 
lowest flows October and their highest sustained flows March. 
sustained flow, mean the flow between freshets—the base 
flow—not necessarily flood flows. Each year different from other 
years and each stream has its own characteristics, but the seasonal 
eycle high flows March and low flows October the general 
rule Georgia. 


The seasonal streamflow pattern not all caused seasonal 
differences rainfall. fact, differences rainfall rarely affect 
the seasonal streamflow pattern except modify its degree. For 
example, unusually heavy rains September and October will keep 
the low flows from becoming quite low they would dry 
years, but they would not cause sustained flows high occur 
March. Also, heavy rains the spring months not necessarily 
guarantee good streamflows October. The principal cause the 
seasonal -variation streamflow the growing season vegetation. 
Streamflows tend during the growing season and in- 
crease during the dormant season. 


Growing-season streamflow 


During the growing season vegetation rank, and the root systems 
absorb huge quantities water from the soil. Most that water 
transpired into the air foliage. The soil tends become dry. 
Rainfall during the growing season restores part the soil mois- 
ture, leaving but little run off the surface. Thus, the freshets 
during the growing season are relatively small and tend diminish 
the season advances. Also, because the rainwater that enters the 
ground surface held the soil, very little percolates down 
the water table. Thus, the ground-water level lowers and the 
sustained flow the streams, which comes from ground-water seep- 
age, becomes less. This involved process gives the general picture 
during the growing season: drying soil, lowering water tables, di- 
minishing sustained streamflows, and diminishing freshets; fre- 
quently culminating drought conditions September and Oc- 
tober. 
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Dormant-season streamflow 


The reverse the growing-season conditions occur during the 
dormant season. During the dormant season the foliage sparse 
and plants use little moisture from the soil. Rainwater renews 
the soil moisture that the ground tends stay wet. Relatively 
large parts the rain run off the land surface, forming larger and 
more frequent floods, particularly March the end the 
dormant season. Also, the saturated soil permits more water per- 
down the water table, which rises, and turn, contributes 
more seepage the streams, thus, tending the sustained 
flows. 


Base flow 


The sustained flows between freshets are called base flows. 
the base flows the hydrograph with continuous 
graph, have fair picture the part the streamflow that 
ground-water seepage. may also reflect the effect 
surface ponds and swamps that drain slowly into the streams. 
The base-flow hydrograph influenced mostly land charac- 
terestics which Georgia are rarely affected any appreciable 
extent manmade changes the land itself. Not having had any 
streamflow observations under primeval forest conditions, one 
really knows whether present base-flow conditions differ from those 
that existed before the white man came Georgia. unlikely, 
however, that there will sufficient further change land-use 
practices the future greatly modify the base flows our 
streams, except where reservoirs are built and operated for the ex- 
press purpose changing them. 


Storm runoff 


The difference between the base flow and the total flow, which 
appears the hydrograph series sharp peaks, the flow 
that during and immediately after rainstorm. Storm runoff 
composed the overland flow that cannot enter the ground be- 
the rainfall rate exceeds the infiltration capacity the soil 
because the soil already saturated, plus the flow coming from 
rainfall directly water surfaces, plus some contribution from 
quick-yielding underground sources. Obviously, storm runoff great- 
influenced amounts and intensities rainfall. 

Storm runoff may major portion the total streamflow 
some parts Georgia. For example, the rainwater from paved areas, 
built-up municipal areas, and eroded hillsides may flush off once, 
and there may little sustained flow between freshets. 
Streams that drain very small areas may have base flows all, 
and produce only storm runoff. the other hand, storm runoff 
may small portion the total streamflow parts Georgia 
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where flat terrain highly pervious soil prevents surface runoff 
from the rain and permits the water enter the ground and perco- 
late through the underground reservoirs yield abundant and com- 
paratively uniform base flows. 

Storm runoff not readily distinguishable from base flows big 
rivers, streams draining swampy areas, because the peaks 
the storm runoff tend overlap, run together. 

Storm runoff susceptible land-use changes, has been demon- 
strated forestry and agricultural experiment stations, particularly 
the numerous minor freshets that during the low-flow seasons. 
These minor freshets not appear impressive the hydro- 
graph, but they may cause the major part agricultural damage 
from erosion while the croplands are under cultivation. Also, minor 
freshets may large portion the streamflow very small 
streams, such those that supply most our farm ponds. 

Our discussion this point has emphasized that. streamflow 
rate, that streamflows are variable with respect time, that they 
have always been variable, that variations are dominated the 
vegetal season, and that streamflow composed two elements— 
base flows governed primarily land characteristics, and storm 
runoff governed primarily rainfall but subject modification 
land use. Now let consider briefly some areal variations 
streamflows Georgia. 


Areal variation 


have already noted that some streams Georgia have flow 
for long periods every year, but also that have had great floods 
some places. Obviously, the two events are not likely 
the same time, though area big Georgia can have floods 
one part the State while drought conditions persist another 
part. That has happened rare occasions, but more important 
the fact that consistently have different streamflows different 
parts the State. 

Figure map the State Georgia, showing number 
that represent average runoff per square mile unit flows, 
typical streams. Each circle represents 100 percent, and the size 
the circle proportion the runoff per square mile. The 
black segment within the circle represents the minimum flow 
percentage the average flow, the minimum flow being, course, 
composed entirely base flow. 


Areal variation average flow 


Looking now the total areas the circles, which represent 
average flows, see that those extreme northern Georgia and 
one the the State are much larger than the others and 
that those southeastern Georgia are smaller than the others. 
using the dimension unit flow per square mile, avoid the com- 
plication that one stream might drain more area than another. The 
obvious thought then occurs that the regions having the largest 
runoff must have the most rainfall. This true only northeastern 
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Georgia, where the mountains receive average rainfall 
inches year, while the rest the State receives about inches 
year. High rainfall, however, not cause the large streamflow 
the center the State. There, the abundant streamflow caused 
primarily land factors most readily identified the geology 
the area. The small average streamflows the southeastern part 
the State are not result lesser rainfall, but are caused 
land factors, and probably high temperatures which causes high 
evaporation losses. 
Areal variations low flows 


The areal differences are much more pronounced during low-flow 
periods, shown the black segments figure Most striking 


Map showing relation the minimum flow average flow 
representative gaging stations. 
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the site the middle the State where the minimum flow 
about percent the average. This site area where the 
deep sandy soils absorb the rainfall and allow build 
ground water. The seepage from ground water finds its way into the 
streams surprisingly uniform and abundant rates. The next most 
abundant minimum flows are those the mountain area north- 
eastern Georgia and adjacent areas. the minimum flows are 
percent the average flows. 

Relatively low minimum flows, ranging from zero less than 
percent the average flows, are found most the lower Coastal 
Plain, parts the Piedmont Province, and parts the Valley 
and Ridge Province northwestern Georgia. There are number 
land factors causing these low rates dry season flows. south- 
ern Georgia the high summer temperatures may important 
factor, but temperature differences are not factor northern 
Georgia. 

this time, hydrologic knowledge cannot explain adequately the 
variations the observed low flows most Georgia. 
know that the areal variation low flows very great, but the 
only satisfactory way determine low flows small streams the 
present stage science measure the flow during 


the low-flow periods September and October that observed 
the hydrograph figure 


Low-flow variations 


low-flow measurements are made site where the flow must 
known, and the measurements are made during the base-flow 
conditions when storm runoff present, possible estimate 
extreme low flows and intermediate flows correlating the observed 
flow the site with the recorded flow nearby gaging stations. 
The technique for making these estimates correlation methods 
fairly well developed this time, but the accuracy such esti- 
mates not yet well established. 


Rapid progress being made the study correlation techniques 
Georgia and other Southeastern States where natural 
and the still limited degree manmade variables are 
favorable. The studies have demonstrated that the correlation tech- 
niques are much more reliable than flow estimates based rainfall- 
runoff relationships drainage-area comparisons insofar 
latter techniques have been developed. time, the studies drain- 
age-area comparisons, geologic, ground-water and other factors should 
define the optimum combination site data and density suitable 
gaging stations well the accuracy estimates that are made 
the correlation techniques. 


sum this discussion regional variations streamflows, 
know that average flows per unit drainage area Georgia 
vary within range with the highest averages the moun- 
tains and area the upper Coastal Plain and the lowest the 
lower Coastal Plain. Areal variations minimum flows are much 
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greater and depend largely land factors, which the local geology 
one the principal factors. The only satisfactory estimate 
low flow site requires actual measurement the flow under 
low base-flow conditions and correlation with gaging-station records. 
The procedure estimating discharge correlation has great prom- 
ise; its validity unproven, however, and further research re- 
quired determine the optimum combination base data and 
correlation technique. 

Similar areal differences flood flows could demonstrated, 
but that would involve some complications that not believe are 
necessary here. Flood flows are highly variable, because they are 
governed climatic factors even greater extent than average 
flows. 

Perhaps the most important problem that Georgians face the 
wise use their water resources matter becoming better 
acquainted with their resources. The health, wealth, and happiness 
all our citizens depends the wisest use water resources, and 
they are the ultimate authority for that use whether governed 
authority private enterprise. The average can 
his job best informed, but need not become water 
expert. fact, quite wisely refuses become one—or read 
technical jargon his newspaper, watch the stuff his tele- 
vision set. with that thought mind that this has 
avoided definitions, formulas, and scientific language. 
the pupil who can learn percentages can understand this discussion, 
will consider most important contribution the knowledge 
water resources Georgia. 


Conclusion 


have discussed the general aspects surface-water resources 
Georgia. have noted that streamflow rate that exceed- 
ingly variable time and place. Variations time need de- 
fined continuously records gaging stations. Variations place 
need defined gaging stations and supplemented low-flow 
measurements other sites. must make studies the 
data that are available, the techniques applying those data 
water-resources problems, and then improve the basic data and our 
skills until secure the optimum streamflow informa- 
tion serve the present and future needs for water utilization and 
legislation Georgia. 

And then, need put that information before the people 
Georgia, honestly and plainly, that they can decide the wisest and 
best use their water resources heritage. 
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EVAPOTRANSPIRATION FOREST STANDS THE 
SOUTHERN APPALACHIAN MOUNTAINS 


Southeastern Forest Experiment Station, Forest Service, USDA 


Experiments the Coweeta Hydrologic Laboratory the high 
rainfall belt the Southern Appalachian Mountains have demon- 
strated that manipulating the forest vegetation can affect stream- 
flow from the treated watersheds. general, has been found that 
removal the forest vegetation part total produces increased 
streamflow. summary these studies was given the 1954 meet- 
ing the Georgia Academy Sciences and published the Georgia 
Mineral News Letter Vol. No. Winter 1954. 

Streamflow, however, must regarded residual from pre- 
cipitation after the return moisture from the ground the atmos- 
phere. For example, when averaged over number years, the 
storage change negligible and the annual water balance equation 
may written 

flow. much more appropriate consider the relationship be- 
tween evapotranspiration and vegetation and examine some 
the characteristics evapotranspiration revealed the Coweeta 
studies. This particularly important since such data are extremely 
difficult obtain. practically impossible directly measure 
evapotranspiration from forest stands. addition, the mathematical 
theory evaporation had only been developed for free liquid sur- 
face permanently saturated solid surface. The extension dry- 
ing solids the case the removal water from the soil has 
not been successful. 

actually includes three separate processes— 
transpiration, and evaporation. Climatologists are in- 
group all three together being responsible for the return 
moisture the atmosphere with the accompanying latent heat 
energy vaporization. investigations natural land 
areas, each process will have studied separately order 
arrive principles for manipulating vegetation order 
alter the water balance. The Coweeta experiments could not ex- 
pected provide information this kind with techniques measure- 
ment presently available. the data that follow, all evapotran- 
spiration phenomena are combined. 

The complete water balance equation for any time period, neglect- 
ing deep seepage, may written 

Where and are initial and final soil reservoir storage values, 
respectively. Since the storage cycle normally has 12-month period, 
the difference for such period usually small comparison with 
the other quantities. This quantity can regularly minimized 
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selecting arbitary hydrologic year. Coweeta the period from 
May 1-April 30is used since maximum soil reservoir storage regularly 
occurs around May The greatest variability the storage factor 
due ground-water storage. Actually this can estimated from 
the derived depletion curve and used (2). The only unknown 
then the so-called retention storage, which must very small 
since soils are the range field capacity May The differ- 
ence between annual precipitation and streamflow adjusted for 
groundwater storage for hydrologic year Coweeta thus good 


estimate annual 


Years 
Annual precipitation and P-Ro for Watershed 


fig. annual precipitation and are given for watershed 
which has area acres and approximate mean elevation 
2800 feet. Estimated average annual evapotranspiration 
inches against inches streamflow. Although precipitation dur- 
ing the 18-year period varied from 47.5 inches 84.2 inches, 
evapotraaspiration ranged from 35.6 43.9 inches. This conservative 
aspect the evaporation process has been recognized other humid 
parts the world and has led the observation that streamflow 
residual the water cycle—precipitation that has escaped the 
attraction the sun’s energy. This fact has another implication. 
evapotranspiration can reduced, for example, altering the 
vegetation new stabilized condition, then consistent gains 
streamflow can expected each year. 

Since the evapotranspiration dependent climatic factors such 
wind movement and humidity, more than likely that will 
change with elevation. Fig. shows the relationships between eleva- 
tion and estimated average annual evapotranspiration some 
Coweeta watersheds. Evidently evapotranspiration decreases with 
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P-Ro Inches 


Maximum elevation hundred feet 
Annual P-Ro vs. elevation watershed. 


elevation, dropping from inches 3000 feet inches 5200 
feet. This rather large change and may influenced other 
factors associated with elevation such vegetation and soil depth. 


The relationship indicates the advantages high elevation areas 
source water supply. Not only are losses the atmosphere less, 
but precipitation generally increases with elevation. 

The breakdown evapotranspiration into its components for 
low elevation forested watershed can only done approximate 
basis. Interception studies forest stands similar those 
Coweeta indicate that annual interception inches precipita- 
tion, amounts about inches. two watersheds which were clear 
the first year, increase streamflow amounted inches. 
Since heavy accumulation cut material was left the ground, 
may assumed that interception and evaporation remained about 
the same and that the increase streamflow came from cessation 
transpiration. Thus transpiration may estimated inches. 
The total evapotranspiration estimated inches, leaving bal- 
ance inches for evaporation. Admittedly, this very rough 
breakdown but does give some idea the order magnitude 
the different components water loss. 

practically impossible obtain reliable estimates monthly 
values evapotranspiration for natural forest stand. None the 
Coweeta data provides this kind information. The annual value 
does provide reliable control, however, and not too difficult 
make reasonable distribution the monthly values. Thornwaite’s 
formula for computing potential evapotranspiration was used, since 
soil moisture seldom limiting Coweeta, account high year- 
round rainfall. The formula results yearly total 27.7 inches, 
which somewhat low. The monthly values were adjusted accordingly 
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annual total, and some minor corrections made the 
basis local evaporation pan data. The distribution need only 
approximate for the following discussion. The top fig. 
represents the monthly march evapotranspiration for undis- 
turbed forested watershed. 

The experiments Coweeta have demonstrated that cutting the 
forest vegetation has decreased evapotranspiration. For example, 
will consider the treatment which consisted converting watershed 
from forested field condition. The change vegetative cover 
has resulted decrease annual evapotranspiration amounting 
inches. Incidentally, the previous observation regarding the con- 
servative nature evapotranspiration has been borne out this 
experiment. Once the cover was fairly well stabilized, annual in- 
have regularly approximated inches, ranging from 8-12 
inches.. Monthly values evapotranspiration have been estimated 
basis annual total inches. assumed that the monthly 
evaporation values for the dormant season would remain relatively 
unchanged. The lower curve fig. represents the new march 
evapotranspiration, and the area enclosed the two curves repre- 
sents the annual decrease inches. Fig. should good gen- 
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Estimated monthly evapotranspiration before and after treat- 
ment 
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eral description the relative behaviour evapotranspiration under 
the two kinds vegetative cover the watershed, since the same 
factors controlling water transport from the ground the 
atmosphere prevail. 

The immediate evapotranspiration draft (except interception) 
the total soil reservoir storage which will reflect the monthly 
ehanges indicated fig Monthly increases streamflow, how- 


JAS 
Months 


Average monthly increase streamflow vs. average monthly 
decrease evaporation for Watershed 17. 


ever, cannot predicted from fig Fortunately, the experimental 
method using control watershed makes possible estimate 
regression analyses the average monthly increases streamflow 
based years record. 

Fig. comparison estimated monthly increases stream- 
flow and decreases evapotranspiration. quite obvious that the 
latter bear little direct relationship the former. fact, over half 
the streamflow increase during the dormant season, when 
the treatment actually had little direct effect evapotranspiration. 
The smallest increase, 0.36 inch, oceurs April, with May about the 
same 0.37 inch. The largest increase 1.65 inches takes place 
January, with December close second 1.50 inches. The largest 
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change evapotranspiration belongs July and amounts 2.3 
inches. Some advantage has been gained smoothing out the 
evapotranspiration curve that sizeable increases streamflow 


during October, November, and December, when flows are 
normally very low. 


order explain the monthly phase difference between evapo- 
transpiration and streamflow, necessary understand the water 
this region. Let begin around the middle April, when 
the whole soil profile ‘‘field capacity’’ and the water table 
its highest level. The trees begin leaf out, intercepting size- 
able quantities precipitation, and active transpiration begins 
remove large amounts readily available water from the upper 
soil mass virtue extensive root systems, laterally and depth. 
When the trees are removed, this experimental treatment and 
replaced lesser vegetation, smaller amounts water are removed 
from the soil. 

Meanwhile, the water table begins drop the summer period 
groundwater depleted streamflow and transpiration draft 
vegetation contact with the water table. Current net precipita- 
tion contributes very irregularly permanent groundwater long 
retained and expended the upper layers the soil. 
result, monthly streamflow totals continue decline without in- 
terruption decreasing rate right through the growing season. 
Each year, however, some large storms succession smaller 
storms suceeded overcoming the moisture deficit and contributing 
groundwater. Generally, the process does not take place over the 
whole watershed but restricted local areas. With lesser type 
vegetation, the direct transpiration draft reduced and the water 
table does not drop fast. This, course, results increased 
streamflow. smaller soil moisture deficit now, few 
more summer storms will contribute groundwater and hence raise 
the water table above normal conditions and increase streamflow. 

Beginning the fall, around the first October, the trend 
soil moisture depletion reversed, although streamflow may con- 
tinue drop. The forest vegetation reacts the change, 
notably lower temperatures, reduce its transpiration draft. 
Evaporation also declines, and net precipitation, which now exceeds 
the combined total, effective reducing retention storage. Later 
November frosts remove the foliage, making transpiration neg- 
ligible and decreasing interception, that the soil moisture build-up 
proceeds more rapidly. the end December, the soil mass 
Note that some groundwater may take 
place during this period and continues during the winter. The con- 
tribution accounts for streamflow which show during 
this period. 

Streamflow the winter months will now respond directly the 
amount precipitation, and the increases streamflow are main- 
tained January and February. After the middle March and 
through April the water table maximum rise. This accounts for 
the reduced increases streamflow March and April. 
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WATER AGRICULTURE 


CARREKER 
Southern Piedmont Experiment Station and 
College Experiment Station 
Athens, Georgia 


Water common our daily life that usually take for 
granted. use for drinking and washing. see and feel 
rain, dew, fog, snow and hail. Yet there lot known about 
water. 

Water available times with lavish abundance and other 
times with disturbing scarcity the same location. The destructive 
great quantities water the withering effect defi- 
cient supply can wreak man’s possessions. 

Water vital life for man, animals, and plants alike. 
one the chief natural assets that makes possible the vast agricul- 
tural enterprise enjoy this state. 

Studies our rainfall during past years reveal some startling 
facts. have long known the average rainfall Georgia about 
inches. But during years record Athens, the annual 
amount received varied from 32.20 75.80 inches. Similar variations 
have occurred throughout the state. 

When properly distributed, this inches ample for all present 
uses. But detail studies daily rainfall records show appalling 
pattern erratic distribution. 

The daily rainfall record for the 1886-1950 65-year period Ath- 
ens was analyzed for drouth periods. drouth was defined 
more days with not more than 0.25 inch rain any day. Drouth 
and duration seasons from this record were: 


Duration Spring Summer Fall 
weeks 
112 


Similar studies were made for 25-year period Rome, Macon 
and Tifton, and years Savannah. The same trend drouths 
was shown exist each these locations. 

The change Georgia’s agriculture during recent years has 
brought into focus the need for adequate supply water 
out the year, Livestock must have abundant amount drinking 
water every day. The large numbers cattle, swine, sheep and poul- 
try farms this state have caused some farmers great 
efforts insure the presence water all times. 

The erratic rainfall distribution makes this problem more difficult. 
Many intermittent must dammed permit sufficient 
storage for use deficient periods. Many wells that once were con- 
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sidered adequate for domestic supplies not afford enough for 
large herds animals. Deeper and better wells must developed 
under these circumstances. 

Risks inadequate water supply cannot tolerated where there 
are large numbers livestock farms. sufficient quantity must 
assured for the suecess the enterprise. 

Adequate soil moisture throughout the crop growing season now 
recognized major need Agricultural production. Good fer- 
tilization, proper tillage, insect control, adapted hybrids and va- 
rieties crops, and other improved production methods are widely 
employed Georgia farmers that available soil moisture often the 
limiting factor crop preduction. Let cite some examples 


production our research studies Athens with and 


adequate soil 


Year With With 
Crop Rainfall Rainfall plus 
only Irrigation 
1947 3,308 6,640 
Snap beans—lb/ac: 1950 2,583 6,025 
1951 5,250 10,000 
1952 541 5,182 
1947 14.6 22.9 
1948 6.7 7.7 
1949 10.2 8.7 
1950 8.1 12.4 
1951 6.0 9.0 
1952 3.2 9.5 
1953 6.3 12.5 
1950 1087 1430 
1951 2165 2538 
1952 742 2534 
1953 934 1731 
1954 1395 1979 


These data show that with rainfall only, the yield each crop 
varied widely from year year. Where adequate soil moisture was 
maintained with irrigation, high level production was obtained 
each year. Data these and other crops many locations through- 
out the humid southern states show similar results. 

Another study the Southern Piedmont Experiment Station near 
Watkinsville 1955 illustrates the limiting effect inadequate mois- 
ture has crop production. tillage study was conducted com- 
pare the effect incorporating grass sod into the soil plow layer 
versus leaving the sod mulch the surface soil. Cotton and 
corn were grown with levels nitrogen the soil 20, 90, and 
153 pounds per acre with higher application 237 
under the corn only. Rainfall was deficient, being about half normal, 
June. Frequent light showers July never filled the soil profile 
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with Final yield records were uniform for all treatments 
about corn and 1.4 bale/acre cotton. The available 
moisture controlled the yield and there was response varying 
fertility levels different tillage methods. 


Some agricultural scientists are now planning research programs 
soil fertility, crop variety and other types studies that soil 
moisture will not limiting factor. Likewise, many farmers are 
using irrigation systems maintain high degree efficiency 
production. Data reported Willis showed rapid 
increase the number Georgia farmers with irrigation systems. 


Year Number irrigation systems 
1945 
1948 150 
1951 314 
1954 792 
1955 1,906 


cost $100 $150 per acre for irrigation system, this 
program rapidly becoming big business this state. 

The foregoing deals with limited supplies water farms. 
farmers are also plagued times with excess water. 

Rainfall may excessive either amount intensity, both. 
Generally, the rains large volume fall over long period time 
low rates, and cover large areas land. They come mostly the 
winter and early spring when evapotranspiration losses are 
minimum. These are the rains largely responsible for replenishing 
subsoil moisture and raising the water table. Large volumes run- 
off sometimes accompany them, causing flood flows the major 
streams. rule they not erosion losses from cul- 
tivated land. 

Rains short duration and high intensity accompany thunder- 
storm activity the spring and summer. Water falls large drops 
and rates far excess the infiltration rate the soil. The 
energy expended these rains sufficient erode vast quantities 
soil from sloping unprotected fields. 

Runoff and soil loss studies the Southern Piedmont Experiment 
Station, Watkinsville, Georgia, show that average land 7-percent 
slope planted cotton continuously 76.5 percent the average 
annual soil loss was caused storms the months April 
through September. The average annual losses from this cropping 
practice were 10.64 inches runoff and 19.6 tons per acre soil, 
with 49.81 inches rain per year. 

These storms are generally local nature. The high rate runoff 
from them often cause peak flows small tributary streams, but 
usvally have only minor effect the flow the major streams. 

These high intensity storms often occur dry soil when crops 
are need moisture. Cultural practices that favor high infiltra- 


Willis Huston, Progress Irrigation,” mimeographed 
January 13, 1956. 
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tion rates increase the water absorbed into the soil and thereby made 
available for plant use, and the same time limit the destructive 
effect the soil body. Let’s look the most extreme rainstorm yet 
encountered the studies Watkinsville. 


rain July 26, 1954 had the following and results: 


Amount 3.26 

Duration hrs. min. 
Intensities—5, 15, min. 7.20, 6.40, 3.00 in/hr. 
Infiltration cotton continuously 1.36 inches 

Infiltration corn after sod 1.81 inches 

Infiltration grass sod 2.37 inches 

Soil loss from cotton continuously 13.0 T/ae 

Soil loss from corn after sod 0.6 

Soil loss from sod 


The following data illustrate the need for and benefit from using 
grass sods rotation with row crops the many sloping fields 
this state. 

Rotations with sod and row together with improved perma- 
nent pastures, are widely used now Georgia farms. These cropping 
practices, along with terraces and sodded waterways handle ex- 
cess water the sloping fields, provide the means for preventing 
further damage the soil land. This soil vital 
our very existence, and these and other conservation measures should 
adopted all farmers this and neighboring states for the 
welfare all the people. 


seen from the foregoing that water integral part 
Georgia’s agriculture. It’s role very complex. addition being 
necessary for human life, greater quantities are now required for the 
expanding livestock enterprises this state. Frequent drouths 
short duration often limit the production potential crops grown 
Georgia farms. 

Water being used effectively through irrigation maintain 
high levels crop production increasing number farmers 
each year. Rains large volume and high intensity cause large 
amounts runoff. The high intensity storms are potentially very 
and cropping treatments and other practices must 
employed sloping cropland prevent destruction the basic 
resource topsoil. Through recognition these many aspects 
can understand the nature, behavior, conservation, and beneficial 
use water agriculture for the betterment mankind. 


THE GEORGIA ACADEMY SCIENCE 
GENESIS GODS AND DEMI-GODS AMONG THE CUNAS 


KEELER 
Georgia State College for Women, Milledgeville 


Jared lived hundred and sixty and two years, and 
begat Enoch: 

Jared lived after begat Enoch eight hundred years, and 
begat sons and daughters: 

all the days Jared were nine hundred sixty and two years: 
and 

Many peoples have pedigrees this sort showing their descent 
from the Creator through demi-gods, divine kings and 
heroes great renown. Often, the Genesis the Aryans 
India, the first people lived fabulously long lives, ten thousand years 
not being uncommon. Frequently, members these early pedigrees 
had much and accomplished superhuman tasks. For example, 
Enoch whose birth announced above, wrote the space sixty 
days three hundred and sixty-six books travel-log about his recent 
trip Heaven. 

knew that the Cunas must have such pedigree their origin 
because had discovered various blood relationships among the 
Cuna Tatakana Grandfathers. 

One evening Mulatuppu met friend Olotapillikinya, Second 
Supreme Chief the Cuna tribe. and Saikla know 
more than anybody else about the old traditions. had been discus- 
sing some the heroes with Benito, local medicine man, when 
Olotapillikinya arrived and joined the conversation. 

Olotapillikinya provided the following Genesis. (See figure 1.) 
Pap Opakwa (Creator the World) the 
Olonaktetilliai, produced the Nanas (Mothers) various natural 
phenomena (mountain goddess), Olonuptikilli (river 
goddess), Palusopi (ocean goddess), Olokisopi (sky goddess), Tipur- 
sopi (rainw ind goddess), Olonuiknisopi (drywind goddess), Olosipuk- 
wasopi (northwestwind goddess), Olowiryalsopi (hurricane goddess). 
These goddesses took charge their respective phenomena. 

addition, Tat Opokwa and Olonaktetilliai bore Tat Opa who 
corresponds some ways Adapa the Sumerians and Adama 
the Semites. His wife, Epayaiai (Eve girl) corresponds 
Eve the Bible. The birth Tat Opa shown figure 

Tat Opa from his name may have once been corn god his 
father may also have been since opa means maize the Cuna dialect. 
Tat Opa created his wife onanism, and those early days this 
was not uncommon method obtainine wife. Tat Opakwa had 
produced the Earthmother (Olonaktetilliai) the same fashion. 

Tat Opa with Epayaiai begat Wakwa and Olopiliplele, presumably 
the Twins Good and Evil (Abel and Cain). According this 
version they also gave rise Olomakriai, but believe the statement 
error because this personage turns sister the Moon- 
certain important traditions. seems that they also produced 


Olomaktetiliai 


Pap Opakwa 
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Lower center, Tat Opa (Adam) during his gestation the 

uterus. Note vuiwa and Tree Life. Lower right, 

profile, Kwelopunyai, the Frog Woman midwife. Beneath her Olo- 

kwenmastili, the grasshopper messenger God, and Olokukurtilisop 

butterfly form), also Olowaipippilele and w.fe, Olowaiili. 

Left, the Planet and Star brethren Olowaipippilele armed for 
battle. Drawing Chief 


wives for Olopiliplele and Wakwa, just Adam and Kve produced 
Luluwa and 

Let follow out the evil line descent. Olopiliplele begat 
Olokunalilele and begat Akwalele. Akwalele begat Kaana 
(Canaan ?), Inoe (Noah and their brethren, Kutchutka, and 
Topekwa. Kaana had son Orkunalilele who changed his 
name Kammimb. said some have originated the Inna 
Feast coming-out party the debutante. The heart Kutchutka, 
Kaana’s brother, turned into kingfisher and flew away. (The king- 
fisher ill omen the Cunas.) 

Topekwa mated with Olomakriai (an Earthmother and his great 
aunt this pedigree, but more presumably his third cousin). She 
bore him Naikpe, the first snakes. addition, she bore Olopaitikinya 
the Sulu monkey. more likely story that Olopaitikinya the 
son Olomakriai’s midwife, Olotwalikippilele 
the Moongod). She also said have borne Olokekwastili (the 
grasshopper). Olowintunanillele (chief the snakes) begat Olotien- 
kippi (chief the sikli wild 

Manipekinappi the Snake Bite Medicine Man Mulatuppu makes 
Olopiliplele the father Kaana, Kutchutka, Topekwa, Inoe and 
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Tonamnerkwa. said that Kutchutka’s son was Olokanalilele. 
also have the pedigree figure Olokunalilele the son 
Olopiliplele, and Orkunalilele the son Kaana. These two names 
are actually the same, suggesting another discrepancy. However, 
have put down Olotapillikinya’ story hoping that will serve 
basis for additions and corrections. 


During the time Olopiliplele the world had become wicked 
that God (Tat Opakwa) destroyed great Nekopantur (earth- 
quake), which more will said later. 


Returning the good side the Cuna pedigree, Tat Opa with 
Epayaiai begat Wakwa and Wakwa with Olopursopi begat Olonainai- 
kunapilele. begat Mako and Mako Olokwatiriai begat Olotwa- 
likippilele, the Moongod. 

Olotwalikippilele, the Moongod, with Olomakriai begat Olowaipip- 
pilele the Sungod and his planet and star brethren: Olopurkaliler 
(breath voice) which are the Pleides, Okatur, Wikaler (Mars) 
the Guardian Homes, Suniplele star that produces headaches, 
Olele who kills three with one arrow, Putule (Morningstar Venus) 
the mighty lefthanded warrior, Ikwaokinyapippilele (Evening Venus, 
the great celestial archer who kills the disease devils Heaven), 
Kwakwastule (Saturn 


Olowaiili said here the wife Olowaipippilele the Sun- 
god, but associated more often with Olokukurtilisop, the Earth- 
mother, through whom begat plants, animals, men and even stars. 


Now appears that the Sumerian stories semen could spilled 
the Earthmother and she brought forth. Also cohabitation with 
animals was very common, these unnatural unions resulting va- 
rious animals composites just they did Roman mythology. 
the same fashion Olopiliplele’s wicked house finally yielded 
Snakes, Sulu monkeys, grasshoppers and Wild Turkeys. 

However, the good side the family people became better 
morally, and Mako was the first one leave off onanism, sodomy 
and cohabitation with animals. actually learned ‘‘how approach 
woman From then this righteous side the house ceased 
sexual intercourse with animals and mated only with human females, 
which has tone highly suggestive Sumerian Enkidu being wooed 
from the cattle the voluptuous young harlot Ishtar. Before 
Mako, the creation offspring was often onanism and forni- 
with animals. 

Medicine Man Benito told that the story this cultural pedi- 
gree very long including more than one hundred persons, and 
most Cuna heroes fit into it. 

Next day when Olotapillikinya had returned his home 
Ustuppo asked Medicine Man Olowitinappi about some the re- 
lationships this primeval family tree and would offer noth- 
ing because said that Olotapillikinya (whose prestige great) 
had given this story and would not change any way. 
added, ‘‘there are other versions that are slightly 
suspected this because difficulties with 
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Olomakriai and Olopaitikinya, whose positions this pedigree 
greatly question. 

One Indian told that Nuskesu Jesus Christ and that was 
the son Tat Opa (Adam). had heard this before, and upon 
trying run the story down came the conclusion that the iden- 
tification Nuskesu with Jesus had come from priests 
Panama because Kesu sounds like Jesus. denies that 
Nuskesu has anything with Christ. says that the young men 
who worked Panama brought back that untrue idea. Actually, 
Nuskesu, according the son the Earthmother 
Olokukurtilisop, and presumably Olowaipippilele the Sungod 
his father. 

other cultures, sin comes into the world early the Cuna 
pedigree. The wicked Olopiliplele Piler and others committed 
horrible offenses. Piler, for example, ‘‘behaved wickedly toward 
his sister, his mother and his aunt.’’ also ‘‘mistreated the Iet 
who cuts the girl’s hair the coming-out ceremony the 
debutante. 

But really the crowning sin was committed Olotwalikippilele 
the Moongod, just Enki the Sumerian god committed great 
sexual sin. Olotwalikippilele cohabited incognito under the cover 
pitch darkness with his sister Olomakriai (an Earthmother). (See 
figure 3). this time many devils evil spirits sin burst out 
the underworld and infested the surface the earth. They have 
been with ever since. These evil spirits the forms bats and 
repulsive birds even came down God’s golden elevator (olopatte) 
suspended golden cord (umbilical cord) into the Earthmother’s 
house. Out this illicit union came marvelous children including 
the Sun and various planets stated above. 

Olowitikinya said that Olomakriai always slept very soundly, 
and she told the flea bite her case any entrusion during the 
dark night. When Olotwalekippilele sneaked into her bed- 
chamber flea bit and bit hard she could, but Olomakriai 
kept snoring. When she finally woke up, Olotwalikippilele was 
top her, and mating had already taken place. Olomakriai then 
smeared the face Olotwalikippilele that she might identify him 
the daytime. Then she told him take bath. refused 
it, said had headache. 

That’s how all the disease and stench ponis got into the world. 
Later Olotwalikippilele was remorseful about letting the poni 
devils. named the long list all these ponis and said felt 
sorry for his descendants many generations who would suffer 
from them. 

Previous the sin Olotwalikippilele, everything earth had 
been beautiful and fragrant stated for the Biblical Garden 
Eden. Even the pudenda mulieris had entrancing odor freshly 
pineapple. With the sin Olotwalikippilele all was changed 
and the devils brought the world its most horrible animal stenches 
and ugliness. 

the Cunas many peoples including Sumerians, Egyptians, 
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Hindus and Aztees, the surface the earth had been populated 
number times. Inevitably, wickedness got and God destroyed 
most the creation punishment. 

The Bible, usual, conservative relating many the oldest 
religious traditions mankind and with regard these destructions 
the world beeause sin, only the Flood with Noah hero has 
persisted there great detail. However, there are several suggestive 
allusions the Bible. Genesis God says Adam and Eve ‘‘Be 
The word replenish sug- 
gests that the world had been 
devastated before the creation 
Adam and Eve. Again, reference 
made the extreme ‘‘darkness 
Egypt.’’ ‘‘And the Lord said 
Moses, Stretch out thine hand 
toward heaven that there may 
darkness over the land Egypt, 
even darkness which may 
Bible punishment the 
future: destruction fire. 

the Sumerian story there are 
five destructions the earth. 
the there are four. The last 
always still come. Biblical 
Elijah stood mountain and 
witnessed the power the Lord 
earthquakes, hurricane and fire. 

The destructions were 


the 
Moongod visiting his sister, Olo- 
makriai, her hammock. No. 
No, Toili, both horrible, 
stinking devils sin that came 
down the golden elevator (umbili- 
cal cord) into the Earthmother’s 
house. No. Narkwaska, Nana 
Kalaeallisat, goddess who sur- 
prises the Moongod. Above, God’s 
house. Drawing Chief Ikwanik- 
tipippi. 


Jaguar (withdrawal the Sun?), 
Hurricane, Rain Fire, Great 
Flood. The one still come the 
Earthquake. These are represented 
the Great Calendar stone. 
The Sungod, Toniah, the mid- 
dle the stones design and the 
Obsidian 
decorates its sides. Cuna sym- 
bology these would Olowaipip- 
pilele, the Sungod, and 


rtilisop, the Earthmother given our pedigree Gods and demi- 


gods. 


the Cunas the first destruction was Nekopautur (hurricane). 
This was the days the wicked Piliplele, have said. 

The second Cuna destruction was murrusat, the Great 
Flood. Tat Narkwa was the leader who saved few people Mount 
But murrusat little different from the forty days 
and forty nights rain found the Bible. referred the 
boiling meaning that the water welled higher and 
higher. The word ‘‘pot’’ can mean ‘‘uterus,’’ there may some- 
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thing figurative the statement. The Druids England had 
same idea. 

Here the Bible affords interesting parallel. ‘‘Or who shut 
the sea with doors when brake forth, issued out the 
womb 

Wakun, the Cuna hero, was warned the destruction 
muosis flocks birds flying toward Mount saying: 
us, there going flood.’’ Wakun took his wife, his 
‘children and pair every kind animal the top Mount 
The water rose higher and higher and all the earth 
except the top the mountain was covered water. This multitude 
had eat for three days, until the flood subsided. 

‘The Ute Utah have similar ‘‘welling story the Flood. 
They say that the First People came from below when the Water 
Monsters (placenta down the earth took revenge Coyote 
who stole their children. The First People were forced excavate 
their way through the surface the earth reach the Land Above. 
Because the water was rising rapidly they had dig quickly 
possible. The Badger dug, the Coyote dug and did the Queer 
Ones: Toads, Lizards, Bats and even the Deformed Ants, Insects and 
Birds. When was over, Coyote punished those who rebelled 
changing them into stones. 

Definitely, both Cuna and Ute stories refer bursting the ‘‘bag 
waters’’ the Earthmother her Childbirth Scene. 

The third Cuna destruction was Kansu purwa (Hurricane) 
the days Nele Sipu. The fourth Cuna destruction was ‘‘gross 
the days Tiekun. few were saved great clay 
jar sunken the earth near Yeye, the mythical town Cuna origin 
the sacred mountain, 

The final Cuna destruction has not yet occurred. Like the Bible 
prophecy and most other accounts over the world, will fire. 
Olowitikinya told that once there was small fire but did not 
damage. The real Soo tumma (great fire), however, still 
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THE EARTHMOTHER’S PLACENTAL MONSTER AND THE 
CUNA TOTEM 


CLYDE KEELER 
Georgia State College for Women, Milledgeville 


Investigators have entertained various ideas how man’s con- 
cept the soul developed, and these explanations, usual thing, 
primitive man not given much scholars for being cap- 
able complicated theological reasoning. me, however, this atti- 
ture appears error and, undoubtedly, integral parts the 
soul, each having very distinctive characteristics, were envisaged 
very early. 

Our best detailed data this subject comes from the Book the 
Dead Egypt. Here were recognized the ka, ba, khu, shadow and 
other entities having spirit 

The ka, defined the ‘‘double’’ certain authorities, prob- 
ably not quite that, although its close affinity with the individual 
amazing concept. the soul your twin that died. 
actually the soul the placenta which was considered partially 
resorbed undeveloped twin that was shed your birth. That 
placental soul forever solicitous for your welfare. 

The American Indian reverenced the umbilical cord Tree Life 
which you were born, and the umbilical cord various animals, 
especially the bitch, was saved produce sinews for binding sacred 
ceremonial objects. The cord was often preserved talisman. The 
Pottowatomi medicine man’s staff included sinew made from 
bitch’s umbilical cord among its symbols. (Figure 1). 

Various peoples buried the placenta under the doorway near 
the hearth, that the spirit the dead child (placenta) might enter 
its mother’s womb again she walked above it, and conceived 
once more. mother this was highly consoling doctrine 
the second especially where infant mortality was extremely 
high. Probably result, there little weeping over the loss 
newborn baby among the Cungs, who may follow the idea the 
second chance. They usually bury infant the sand the hut 
floor under the mother’s hammock, possibly order that its soul 
may enter her again she sleeps. 

Elliot Smith mentions the custom Scotland burying 
aborted calf under the doorway the cowshed, believing that 
doing the cows will not abort their calves. 

The true nature the placenta spirit and its correspondence 
various cultures has been quite There paucity 
references the literature. Recently, was thrilled discovery 
that the individual protective totem the Indian the placenta 
which related the Egyptian ka. The thrill lasted until found 
out that about 1919 Smith, with indebtedness the work half 
dozen others, had discovered the Egypt the placenta. 
Smith gives evidence that was elated over his discovery until 
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learned that Soderblom about 1889 had discovered that the fra- 
vashi identified the placenta, actually the Egypt. 
any case the placental spirit personal protector, instinci 
self preservation and advancement. guards the person through 
life, precedes him Heaven and prepares for his future welfare 
there. turns out the genius the Roman, the psyche the 
Greek, the totem the American 
Indian and the guardian angel 
the Catholic Christian. All these 
are the spirit the placenta— 
the Egyptian ka, born simultan- 

eously with your birth. 

Ts’ui Hin-Kung (d. 674 A.D.) 
wrote, ‘‘The placenta should 
stored away felicitous spot 
under the salutary influences 
the sky (Sungod) the moon 
the child may ensured long 
disturb the placenta 
may mean mental physical suf- 
fering for the child. Here the 
benign, protective influence 
the placenta emphasized. 


Ficure Diagram show ar- Among the Cherokees, the pla- 
rangement Pottowatomi had buried beyond 


cine Man’s staff Tree Life, 


bol Tree Life painted with indicate fear its evil 

trunk center top, umbilical aspect. 

cord throng from bitch holding The extreme fighting and 

god’s phallos. strated the Guaymis who up- 

root tree, symbolical the Tree 

Life, place the placenta the hole, build fire upon and fin- 

ally fill the earth over the ashes. Apparently the procedure 

carried out that the dragon cannot harm the people, presumably 

those who have cut the umbilical cord and freed the child guarded 
the Tree Life the Placental Dragon. 

The Cunas bury the placenta under tree whose fruit nuts 
became the possession the child forever. 

The prototype the ka, and think this discovery, 
the placenta the Earthmother. The active, guarding aspect 
the Earthmother’s Placental Dragon the Earthmother’s Moun- 
tain (Mons veneris) shown the Cherubim Eden, the Cerberus 
Hades, the Khumbaba the Garden Ishtar Mount Lebanon. 
All these Dragons are guarding the Tree Life. When the Gorgon 
was first described, there was only one them instead the later 
three. was merely ‘‘horror face’’ having neither head nor body. 
might expected, was born the Earthmother ‘‘pro- 
tector’’ for her sons, the Giants, their Battle Against the Gods. 
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Thus, the Gorgon was the Earth- 
mother’s placenta, and its origi- 
nal mask-shape suggestive. 
The Gorgon represented 
with carnivorous teeth was 
Khumbaba and just the Pla- 
Monster frequently de- 
the world over. 

The goddess Ta’-urt the 
Egyptians actually the Earth- 
mother who bears the ankh sym- 
bol (sa), thought bundle 
flax ready for retting. With 
here there usually present her 
totem placental monster- 
protector the form alli- 
gator represented being close- 
applied the back her 
head and back, just 
American Indians say the pro- 
tective totem spirit hovers 
rides just behind the head and 
shoulders its protegé. fi- 
gure the Hippopotamus God- 
dess does not exhibit her alli- 
gator (Placental Dragon) 
well, but she does show the 
stump the Tree Life the 
back her head. 

There are various American 
Indian art works that depict the 
totem riding pig-a-back the 
protegé. other cases the totem 
stands directly behind the per- 
son with its hands his shoul- 
figure shown man pro- 
tected Iguana Totem. This 
figure stone carving from 
the Amazon basin. 

the Cuna story the Sing- 
ing Beetle, the lynx eats the 
tarantula and later the story 
the tarantula functioning. 
was concerned about this appar- 
ent However, Eloise 
Street informs that the lynx 
actually ate the tarantula’s tot- 
only and thus weakened him. 
She gave example from 
the Indians who were having 
The group having the 


Hippopotamus Goddess 
Ta-urt holding symbol pro- 
tection. Her protective totem 
always present her back, and 
the stump from the felled Tree 
Life shown the back 
her head. Egypt. Ptolomaic period. 
Redrawn from Neumann. 
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dog totem’’ were winning. They had stacked enormous 
lead. medicine man with much magic the losing side, seized 
white dog and threw into 

the fire, thus destroying the tot- 
the winning side. Once 
deprived their psychological 
mentor and protector placental- 
dragon,’’ the morale those 
having the higher score dropped 
zero and they proceeded 
lose the game. 

The Rainbow, shown above 
the Earthmother’s vulva In- 
and Cuna Medicine pictures, 
represents the placenta the 
Earthmother, the female Dragon 
that guards not only the Tree 
Life, but also all the Earth- 
mother’s Children born it. 
Figure shows the Placental 
Monster, given body and 
guarded two jaguars. The 
top the head the placenta. 
Here the Earthmother’s vulva 
flanked two snakes, repre- 
senting sections the umbilical 
the lowest branches 


FIGURE sa. mun 3b. man protected 

his totem. Carved stone. Sucuru- his totem. Carved stone. San Au- 

ju, Amazon Basin. Rept. gustin, Columbia. Univ. Penn- 
Amer. Ethnol. sylvania Pub. 
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the Tree Life. Behind the vulva the Rainbow symbol the 
placenta, identifying the aperature completely. 

The Pottowatomis say that because its bright colors the Rainbow 
gave rise butterfly wings and bird feathers. The mole stole the 
Earthmother’s placenta, the Rainbow. former paper men- 
tioned that this symbol was 
worn soldiers their 
helmets. 

have shown previously 
that the placental monster 
the Cunas, depicted tapir 
guarding the Tree Life, may 
traced the Maya monster 
with the Lotus stalk protruding 
from its mouth. This same pic- 
ture found Southeast Asia 
pointed out Ekholm. Both 
have man, called the Diving 
God because our lack pre- 
information, climbing the 
stalk. Often the Dragon Cen- 
tral and South America, in- 
stead having the Tree 
Plant Life issuing from its 
mouth, has growing out the 
top its head quite like the 
Placental Dragons the Earth- 
mother Asia and Egypt. 
previous article have pub- 
lished number pictures illu- 
strating this phenomenon. See 
figure which presents good 


Placental Monster 


guarded jaguars and bearing 
Jaguar (Sungod) design cloth- 
ing. Note the Birth Scene symbol 
the head, including snakes 
(Umbilical Cord), aperture 
(Earthmother’s Vulva) and be- 
hind the aperture the Rainbow 
symbol the Placenta. Copa, Car- 


example. Chief Shup-She states 
that when the Children born 
the Earthmother were removed 
from the branches, the ends 
the branches curled downward. 
also says that these branches 
the Tree Life are some- 


after times represented with faces 


their signify life. 

The squash gourd vine symbol, Chillicoyote. present among 
many North American Indians, have shown previously. The 
flowers are the Earthmother’s vagina and the squash gourd fruit 
her uterus. The Chillicoy ote Coyote’s squash, mottled green 
and white cucurbit having the shape and dimensions medium- 
sized watermelon. The smaller wild gourd, Cucurbita foetidissima, 
sometimes called Coyote-melon, used for ceremonial rattles. Blood 
the sacrifice caught it. The seeds are roasted and eaten. 

course the Tree Life was down and the stump was rep- 
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resented the Asherah the 
Semites. The lower portion 
the trunk frequently remains 
the Placental Dragon’s head 
modified into horns (some- 
times those deer), most 
often, single horn. means 

these horns one may trace 
series placental monsters 
through the Dragon China, 
the Fish Manu India, Cap- 
ricornus the Near East, the 
Horned Composite Dragon 
the Ishtar Gate Babylon, the 
Dragon Component urt 
Egypt and possibly the Uni- 
corn Europe. 

Another series more realis- 
Placental Monsters the 
Earthmother begins with the 
horrible, wrinkled mask 
Khumbaba, ‘‘having his intest- 
ines strewn over his face’’ 


Detail from stone door 
lintel, showing Placental Monster, 
guarded originally jaguars, 
having truncated Tree Life 
protruding from head. Note ser- 
pent heads tips lowest 
branches tree. Marka-Kunka, 

Aija. Redrawn from 

" 


Medallion from Sar- 
dinia showing the Placenta with 
legs. guarded carnivores. 
Sections the umbilical cord pro- 
trude from the head does the 
stump the Tree Life. Over- 
head are the Sun and Rainbow 
symbols commonly appearing 
American Indian representa- 
tions the Earthmother’s Birth 
Scene. Redrawn from Verrill and 


says the Akkadian descrip- 
tion. But any human anatomist 
once that the clay images 
Khumbaba are nothing more 
than rather model 
the human placenta, and that 
the ‘‘intestines’’ are actually 
the elongated umbilical cord ar- 
delineate terrifying carnivore 
features. Sharp canine teeth are 
observable. 


The mask Khumbaba leads 
the early Gorgon Greece 
and Rome that had become some- 
what humanized and has, pre- 
sumably, sections Khum- 
baba’s umbilical cord represent- 
snakes. Snakes may 
arranged hair. Carnivore 
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Placental Monster from Chavin. Note that hair 
and facial features become snakes, that the stump the 
Tree Life protrudes from the back the head, and 
that carnivore canines are present. Redrawn from Tello. 


Head Placental Mon- 
ster. Chavin. Note the stumps 
the four Trees Life bearing its 
symbol used Quimbyea and 
Aztecs. Redrawn from Tello. 


teeth are prominent. many pictures 
Khumbaba, the early, realistic horror- 
face, with features carefully outlined 
arranging the attenuate umbilical cord, 
gives place humanized mask with 
high ridges and deep furrows much 
wrinkled face. with many symbols, 
they were often supplied with bodies 
Mesopotamian artists. 

medallion from Sardina shows what 
appears the Placenta supplied with 
facial features and legs. guarded 
two lions and has what may the sun 
star and rainbow symbol above the 
trio. (Figure 6). Similar horror-faces are 
found among the often with the 
wrinkles and hair shown as_ snakes. 
(Figure 7). some them there the 
stump the Tree Life top the 
head. And lest one reluctant recog- 
nize these Inca heads the Placental 
Monster the Earthmother identified 
Khumbaba and Gorgon the ar- 
tist one splendid example (figure 
has dispelled all doubt representing 
top the stumps unmistakable 
symbol the Tree Life. 
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That this symbol the Tree Life shown golden 
the Earthmother from Quimbaya, Colombia, figure This golden 
Earthmother holds two Trees Plants Life indentical with those 
the stumps upon the top the Placental Dragon head from 


Quimbayan Earthmoth- 
holding Tree Life. Gold. 
Univ. Pennsylvania Pub. 


Chavin. asked Chief 
pippi Panama, 
about the meaning symbols, 
while showing him drawing 
the Quimbaya statuette. said 
that the Earthmother 
ing the Tree Life each hand. 
asked him about the rope that 
some have said tied her feet to- 


Aztec Manuscript. Redrawn from 
Prescott. 
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gether, and objected. said that him the Earthmother had 
just given birth her children and the umbilical card had just 
fallen the ground after had been off. The symbol 
the umbilical cord placed there intentionally show that she 
has already given birth. 


The Tree Life symbols from Chavin and Quimbaya are iden- 
tical part with one from manuscript. Figure 10. This 
Aztee figure the Tree Life fancy pot similar pictures 
found the Near East. And must remembered that pot 
vase universal symbol for the uterus. 


Another group Placental Monsters include real animals such 
the tapir and possibly the dwarf deer among the Cunas, well 
Southeast Asia, the white elephant holding lotus its trunk, 
India, the gazelle and the stag Iran, the horned viper among 
the Pueblos, the gopher turtle the Navajos, the Salmon the 
Druids. 


The sacred animals carried upon the Tree Life when the Earth- 
mother gave birth her children became the totem animals the 
clans. Clan stories have almost disappeared among the Cunas, but 
known that they did have the Sulu monkey people. Among the 
Pottowatomis the Bear Clan most sacred because the Bear was 
nearest the source their nourishment and developmental 
organization, the Earthmother’s placenta. 

from this original prototype Placenta that the totemic 
placental lines the clans, and eventually the placentas indi- 
viduals, are derived. Like the Egypt, they are all Beneficient 
Protector Angels their protegés, but Demons those who attempt 
come near the Tree Life who try steal injure the Earth- 
mother’s children born upon it. 


drove out the man; and placed the east the 
Garden Eden Cherubims, and flaming sword which turned every 
way, keep the way the Tree Life.’’ 
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THE MAKING MAN THE CUNA INDIAN 
EARTHMOTHER 


KEELER 
Georgia State College for Women, Milledgeville 


INTRODUCTION 


the Lord God formed man the dust the ground, and 
breathed into his nostrils the breath life: and man became living 
soul. 

And the Lord God planted garden eastward Eden: and there 
put the man whom had formed. 

out the ground made the Lord God grow every tree 
that pleasant the sight, and good for food; the tree life also 
the midst the garden. 

And the rib, which the Lord God had taken from man, made 
woman and brought her unto the 

This Bible account fairly recent version man’s creation 
giving Yawveh, mainly Sungod attributes, the credit for model- 
ing man from Earth and introducing the rib story which turns 
many parts the that could not possibly have been spread 
missionaries Christian times. 

The story the Creation Man related the Secrets Enoch 
adds some details not revealed the Genesis version 

the sixth day commanded wisdom create man from 
seven consistencies, one, his flesh from the earth; two, his blood from 
the dew; three, his eyes from the Sun; four, his bones from stone; 
five, his intelligence from the swiftness angels and from cloud; 

six, his veins and hair from the grass the earth; seven, his soul 
from breath and from the 

(Point Barrow Eskimos say that Raven the Sungod made clay 
image and added grass for hair.) 

put sleep into him and fell asleep. And took from 
him rib, and him wife, that death should come him 
his wife, and took his last word and called her name mother, 
that say, Eva.’’ 

The Secrets Enoch also say: ‘‘And the north the garden 
there sea water, clear and pure the taste, like unto nothing 
else; that through the clearness thereof, one may look into the 
depths the earth.’’ 

The generating womb the Earthmother alluded various 
Biblical passages as: 

substance was not hid from thee, when was made secret, 
and curiously wrought the lowest parts the earth.’’ 

The Laws Manu records: ‘‘This earth, indeed, called the 
primeval womb created beings; but seed develops not its de- 
velopment any properties the 

The Earthmother’s womb receiver the dead mentioned 
the Bible various places. 
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the righteous shall recompensed the earth; much 
more the wicked and the 

shall bring thee down with them that descend into the 
pit, with the people old time and shall set thee the low parts 
the earth, places desolate old.’’ 

Before the bisexual nature human reproduction was known, 
presumably the Earthmother alone created man, and even after the 
Sungod came into his own and was praised for tertilizing the Earth- 
mother, still for some time most the credit for creation was normally 
given the Earthmother. The majority North American Indians 
knew about bi-sexual reproduction, but there still hangover 
other methods some their stories, for example, woman 
goddess may swallow some object and become pregnant. Thus, 
ah-bitz, daughter the Okanagan Sungod, swallowed twig she 
drank from cloud and result, she bore son. This recounted 
the Sepass Poems. But should not too this idea 
since famous picture the Annunciation the dove carried the 
seed his beak. Europe the wind could fertilize. 


DIFFICULTIES 


Before examine stories the creation man, let remind 
ourselves some the pitfalls inherent the study such ac- 
counts. Eloise Street has pointed out me, many hundreds 
early folk stories American Indians have been recorded the 


greatest detail, but very few them were actually understood by. 


the anthropologists who recorded them. They took them down ver- 
batim and thought their work was completed. But most these early 
stories were not mere fantasies but parables, religious parables re- 
corded poetry and intended chanted. 

must stated that among primitive peoples parables were very 
popular, because their employment the initiated understood the 
secre. meaning and the uninitiated received interesting 
fectly innocent story. Thus, the parable there was something for 
everybody who listened it. 

When repeated the uninitiated, the account may become dis- 
torted, because the teller does not know the sacred, secret story hid- 
den within the longer narrative. When story adopted neigh- 
boring tribe likely that variations and loss some the 
original meaning will creep in. 

Indians were great travelers. Chief Khalserten Sepass the Frazer 
River Okanagans said that every four years his tribe used enter- 
tain sunworshipping representatives from far away Yucatan 
who came attend their high ceremony. medicine man’s staff 
served not only passport for such travels, but these holy men 
were welcomed, entertained and taken upon their journey far 
the next tribe. Traders also made their way from tribe tribe. 
repertoire stories was carried both medicine men and traders, 
and hearing other versions than their own were likely modify ac- 
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counts. With the Cunas, among other tribes, several versions 
the same story may reported, due medicine men having studied 
with different teachers. 


When examine series stories the creation man from 
the whole world, find them diverse indeed, although certain 
few patterns are widely distributed. More disconcerting the fact 
that the same tribe may tell stories that the surface contradict 
each other. Although possible find contradictory stories among 
primitive peoples, that also characteristic civilized ones, 
anybody will recognize, who child has played the game find- 
ing opposite sayings. For example, ‘‘Many hands make light 
vs. many cooks spoil the broth.’’ ‘‘Birds feather flock to- 
gether vs. ‘‘Opposites attract.’’ imagine that probing anthro- 
pologist from Mars would certainly conclude that were bunch 
lunatics, should stumble onto list our opposite sayings. 


Elsewhere, have mentioned Christ’s use parables for the same 
reason that Indian Medicine Men use them, namely, the telling 
secrets form before others. 

Again, should stressed that old religions were not missionary- 
minded. the King (as the Sungod) and the 
priests, kept religious literature hidden. Only the Inca and certain 
priests were permitted the Imperial Library with boards upon 
which the sacred traditions were inscribed pictograph writing. 
The recording stories means quipus collections knotted 
strings was also cryptic method, the secret small group 
svecialists. The Cuna medicine men also had chant boards 
sibly quipus. 

What was sacred was considered secret, anybody trying learn 
religious meanings from Indian medicine men will soon find out. 
most tribes considered wicked, sacrilegious, best, quite 
unethical divulge the true meaning their religious parables, the 
outline which they may tell for price visiting anthropologists. 

For example, when Cuna medicine man identified Achusim- 
mutupalit for me, José Perez said: ‘‘Who told you that? Medicine 
men never give away the meaning Achusimmutupalit! ‘purpa’ 
(spirit soul and hence guarded secret)! father (Chief 
Ikwaniktipippi) would never give you the secret Achusimmu- 

After seven summers trying get the meanings Cuna 
religious stories, had gleaned enough that could ask some very 
pointed questions. one oceasion friend, Chief 
rebuffed interrogation replying angrily, ‘‘You must realize 
that these religious secrets are too precious told you.’ 

Later, while attempting obtain information from 
ni. the Moon-child medicine man gave evidence that 
knew considerable amount about the question. Subse- 
stated that knew great deal too the secrets the 
Cuna religion, and intimated that Chiéf Ikwaniktipippi 
much more than was Within religious propriety. The 
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chief defended himself saying that knew absolutely nothing 
about the ‘‘important secrets.’’ 


One day the same Manitiekinappi had started sing for the 
chant instructing the eight massart reeds had made for burial, 
how take soul the next world and introduce God. 
was putting down the words the chant phonetics hoping that 
could induce somebody translate for later. got halfway 
through sequence and suddenly stopped—while chanting about 
the fifth reed caretaker. asked: ‘‘What you 
sing about the sixth reed?’’ 

have already told you much about these secrets dare 
was his reply. Possibly thought that sing this chant 
elsewhere than bona fide funeral would cause somebody die. 

the same fashion educated Cuna had been translating 
ikar, the sacred chant for women childbirth, published 
ethnographical specialist. Cuna friend, Alcibiades Iglesias, 
inquired, ‘‘Did you give him the whole story?’’ smiled 
answered, have only given him the shell the 

The above should convince the reader that stories may readily 
had from the Indians, but these are often parables and the anthro- 
pologist usually gets just what the uninitiated members the tribe 
get, namely, ‘‘the shell the 

But spite this, primitive peoples are not stupid; they have 
merely maintained the sacred ways their fathers with fanatical 
And this same tenacity exhibited civilized peoples, 
for example, race relations. Most their apparently contradictory 
stories fit together logically, and much the difficulty has been 
with translation words, poetic terms and figures speech, reluct- 
ance the part the informant, lack primitive cultural back- 
ground and understanding attitudes the part. the investigator, 
well the highly important fact that the stories are parables, 
the secret meanings which are purposefully obscured all those 
who are not initiated medicine men the tribe. 

Realizing all these difficulties, our problem will bring out 
what order and unity may from series diverse accounts 
the Creation Man. begin with, the distinction between God 
and man very tenuous, and early accounts, gods act much 
like men and men have much divine magic that the difference 
sometimes negligible. For example, the published Cuna story 
God making his wife actually turns out that Adam creating 
his wife, although both use the same method. 

Gods may onanism, but they may also create fer- 
tilizing females with seminal fluid, word mouth, moulding 
substances their hands, they may either fertilize give life 
blowing with their breath. Man usually made red 
clay (vitalized with blood substitutes) but sometimes clay mixed 
with water, saliva, blood snake, blood animals, blood 
God. Man may created from stone, metal wood. Occasionally, 
composed corn-meal mash mixed with the blood snake. 
Woman more often than not made clay just like man, but she 
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may created onanism. She may produced spilling semcn 
the ground which fertilizes the Earthmother from whom she 
velops. Sometimes she created god out man’s rib, the 
man may use his own rib create her, she may made clay 
and when rib pushed into her she comes life. first sight 
would appear impossible resolve the differences expressed 
the story creation the first pair humans, but believe that 
done. 

Let examine some the stories question identifying 
parenthesis some the symbols that are known. 


CREATION STORIES 


The Mayas said that when the Creator and Maker were ready 
model man they had nothing with which feed him until they 
found corn (maize) Paxil. order get they had fight 
with Raven (Sungod) and Coyote who knew where was raised. 
Coyote was killed the cornfield. From mash maize mixed with 
the blood the snake, the flesh man was moulded. This from 
Popul Vuh Guatemala. North American stories Coyote some- 
times Noah, form the Sungod friend the Sungod. But 
again, Noah sometimes Adam. The snake the phallic symbol 
the Sungod’s creative power. The crushed maize the secretions 
the Earthmother’s vagina many Indian tribes. Thus, the parable 
actually says that man was created mixing the fluid (called either 
blood water) the Sungod with the secretions the Earthmother, 
the case with most orthodox creation stories. 

Mexican account the Ant, told Quetzalcoatl, the Plumed 
Snake, that there was maize Tonacatepetl the sacred mountain 
our Subsistence (Earthmother’s Mons veneris). trans- 
formed himself into black ant and went with the mountain 
and brought back maize Tamoanchan. Thus, the Sungod obtained 
the female element necessary for the making man, according 
the common pattern. 

The had Creator God, Chimigagua, who began shine 
when there was nothing the world. originated large, black 
birds, then the sun and the moon. The Chibchas had Bachue, the 
Beneficient Female, who came from small lake near Iquaque, north- 
east Tunja. She had three-year-old son, whom she married and 
whom she had large progeny, four six time. She and her 
son-husband changed into snakes (sex symbolism) and went back into 
the lake (Earthmother’s genitals). was said that she was agri- 
deity. 

That the Earthmother and her son here became snakes nothing 
new. and other Creator Gods, especially Sungods, are 
entitled the ‘‘Great The Aztec Earthmother was termed the 
Queen Snakes, being the wife Quetzalcoatl, and also the Earth- 
mother Queen Serpents Aryan sacrificial ritual ancient 
India for read the Satapatha Brahmana: ‘‘He stands worship- 
ping (the fire) while muttering the (three) Rik-verses the 
Queen Serpents. ‘Hither has come the spotted bull and has settled 
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down before the mother; and before the father going 
Heaven. She moves along the-luminous spheres, breathing forth 
from his the mighty bull has illuminated the sky’. For the 
Queen Serpents, they argue, the Earth; and accordingly when 
lays fire her (mates ?), thereby obtains all his desires.’’ 

Khawwa, the Hebrew name for Eve, means the ‘‘Serpent 

the Cuna pedigree Gods and Demigods the Old Creator, Tat 
Opakwa, Tiolele, produced the Earthmother onanism and mated 
with her. Apparently, each generation males mated with the Earth- 
mother until the Moon, Olotwalikippilele, was born. mated with 
his sister, Olomakriai (an Earthmother) who gave rise the Sun 
and his star brethren. The Sun then mated with the Earthmother, 
Olokukurtilisop, produce mankind, well the sacred plants 
and animals. 

There are two situations under which ancient stories human 
origins are explained. The first the original creation, and the 
second the story how mankind survived the catastrophe the 
Great Flood. But actually, both may parts the same story. 

Inanna and Ishtar created man from clay. similar fashion 
Isis man from clay and blood. This was the blood god 
and probably was parable for mating. 

According Borosus, the Babylonian priest recorded how Bel 
off his own head and the other gods caught his blood, and mixing 
this with clay, moulded man. The New Zealand Maoris have Tu, 
Tiki Tani moulding man out clay mixed with his own blood. 

The Dyaks Borneo say they first tried make man from trees, 


but without Then they made him damp earth and 


the red gum the Kumpang tree into his arteries. The Sea Duaks 
say that Salampandais tried make man stone, then iron, then 
finally clay, which latter attempt was successful. 

The Bagobas Mindanao say Divata created the sea and the land 
and planted trees many sorts. Finally, spat two lumps 
clay and modeled the first pair human beings. 

The Korkus Central India say that Mahadeo (Siva) sent crow 
find red earth anthill. The bird found this the mountains 
Betul. From this Siva the first couple. 

The Fans West Africa had man created out clay, first the 
form lizard, which the Creator put into pool for seven days. 
the end seven days, God called, ‘‘Come forth!’’ and man came 
out the pool. One tempted conjecture that the pool the 
womb the Earthmother, the lizard the Placental Dragon, and 
the seven days are the seven stages creation spoken various 
tribes Indians. 

Point Barrow Eskimos tell how God made man laid him 
the shore dry, and breathed him until came life. Other 
Alaskan Eskimos tell how Raven (Sungod) created woman out 
clay, fastened watergrass her head for hair, his wings 
give her the breath life. will that the Secrets 
Enoch grass was used for hair. 

Pund-jel, Creator the Australian nigritos, moulded two clay 
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men and made hair for them from stringy eucalyptus bark. was 
pleased with his work that danced around them for joy. ‘‘He then 
lay down them, blew his breath hard into their mouths, their 
noses and their navels; and presently they stirred, spoke, and rose 
full grown Elisha also resurrected child lying it, 
and blowing his breath into it. 

The Maidus California tell how Earth—initiate mixed red earth 
with water and made two human figures, male and female. lay 
down between them and started sweating. sweated all afternoon 
and all night, presumably give them body temperature and normal 
perspiration. the morning the woman playfully reached over and 
tickled God the side, thus showing signs life. 

The Kawakipais California say that after other creations 
Tcaipakomat took light colored lump clay and made man 
Then took rib from the man and made into woman. 
all the rib stories must remembered that the rib 
symbol. 

The Hopis Arizona have the two Goddesses East and West, 
respectively, together creating man and woman from clay. 
chanting over them they were brought life. Here the Earth- 
mother creating man much did Inanna. The Hopi story may very 
old because now thought that the Hopis have been their 
present location for 20,000 years! 

The Pinas Arizona say the Creator mixed clay with the sweat 
his body make man and woman. 

The Nachez Louisiana said God kneaded clay, made man 
and blew him until came life. 

The Michocans Mexico have the great god Tucapacha making 
the first man and woman clay, but they fell apart when they 
bathed the river. Next, tried with ashes, but with unsatis- 
factory results. Finally, made durable men out metal. 

The Lengua Indians Paraguay tell how the Creator, shaped like 
beetle, created man from the clay that pushed from his deep 
subterranean abode (Earthmother’s womb). The man and woman 
were joined together Siamese twins, they begged him separate 
them, which did. 

This story reminds one the Satapatha Brahmana where says 
that God was originally two sexes, joined together, separated 
himself and used the male part fertilize the female part sexual 
congress. 

divine one resided that egg during whole year, then 
himself his thought (alone) divided into two halves; 

And out those two halves formed heaven and earth, between 
them the middle sphere, the eight points the horizon, and the 
eternal abode the 

Again the Laws Manu read: ‘‘Dividing his own body the 
Lord became half male and half female, and with that (female) 
Viraj (the sacred cow form the Earthmother). 

And more: ‘‘He desiring produce beings many kinds 
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from his own body, first with thought created the waters, and 
placed his seed them.’’ 

Prajapati’s semen falling earth when Rudra shot him developed 
into many demi-gods, and Enki’s seed seeping into the ground, the 
womb Ninhursag herself, became plants. 

The hermaphrodite nature Prajapati reminiscent one 
Plato’s the Symposium which tells that mankind 
originally consisted the two sexes knit into one until Zeus, wielding 
thunderbolt, split them apart. And finally, this suggests how Shu 
(atmosphere god) lifted Nut (female deity) from Seb (male 
deity) who had slept eternally each other’s arms. 

Many ancient people represented the primeval serpent, Uroborus, 
treated detail Neumann. Presumably, this symbolized their 
idea eternal god who could exist indefinitely without change. 
had his tail his mouth, thriving his own excrement, and 
represented the principle conservation energy. Even 
before the bisexual nature reproduction was recognized the 
Uroborus mated with itself constantly satisfy its sex hunger. 


This, too, may later have been picture primordial Universe 
God like Prajapati, its male tail forever copulation with its female 
mouth produce creation because after sexual reproduction was 
known, was believed that women could become pregnant from va- 
rious objects that they swallowed. 

Recognition the male and female elements the undeveloped 
universe given the Chinese Yang and Yin symbol the Sky 
mating with the Earth, appeared the Korean flag. Early 
Rabbis said that God was both male and female and that separated 
himself into two beings, one male and one female. 

Here have, believe, key the sacredness hermaphrodites 
Mesopotamian, American and other religions. They are God 
was the beginning, male and female one. 

There are number stories the Great Flood which only 
one sex survived. the Torjadas story was pregnant woman. 
the Sea Dyak story was woman who used fire drill her- 
self and thus begat son. 

the Hindu version Manu performed the ‘‘austerities’’ Mount 
Himavat after the Flood. His offering clarified butter, sour milk, 
and whey changed into woman. But elsewhere butter sym- 
bol for semen; curds and whey are probably the Earthmother’s 
vaginal secretions, and know that Mount Himavat was the Mons 
veneris the Earthmother. This highly suggests parable Manu 
fertilizing the Earthmother. 

the Satapatha Brahmana find: 

looks down upon the sacrificial butter; for assuredly the 
woman, and the butter (represents) seed: hence productive 
union thereby brought about.’’ 

the sacrifice the the altar the wom- 
Hotri must utter nothing improper until his vashat— 
the pour (the sacrifice) into the fire, 
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seed into the womb for the fire indeed the womb the sacrifice, 
and from brought forth.’’ 


the fourth Brahmana the middle stick the sacrifice laid 
down with: ‘‘May the Gonharva Visvavasu (Rainbow Genius, Earth- 
mother’s Placental Dragon lay thee around for the security 
The Earthmother’s Placental Dragon fed the beginning 
the Coming Out Party the Debutante among the Cunas. 

The British New Guinea Lohero and his younger brother became 
angry with their neighbors and caused the Flood putting human 
bone into small stream. The bone often phallic symbol and the 
stream may represent the Earthmother’s kteis. 

Good Old Woman was saved from the Flood raft. She fell 
fast asleep, and her hair caught the limb tree (Tree Life) 
top Mount Armlimui (The Earthmother’s genitals) where she 
died. The spirit Sky woman entered her and the god’s begat 
five children her. This told the Pelew Islanders. 

The Muratos Equador say the Mother Crocodiles (Placental 
Monster) lashed her tail lagoon (Earthmother’s vulva) and 
the Flood. One man climbed palm tree (Tree Life) and 
was saved. Having wife, cut off his phallos and stuck into 
the ground and from the earth (Earthmother!), thus fertilized, 
sprang woman. should pointed out that onanism often really 
mating with the Earthmother, and this probably the way that 
Manu begot his daughter-wife, named Buttertracks. 

The Macusis British Guiana have god, Makunaima, who came 
from heaven and climbed Great Tree (Tree Life). began 
chopping off the bark with his big, stone axe. The chips falling into 
the river (River Life from the Earthmother’s vulva) the foot 
the tree changed into animals all kinds. (This reminds one 
similar Cuna version). Mokunaima created man, and when the 
man woke from sleep, woman stood his side. After wickedness 
entered the earth, Makunaima brought the Flood. sent rat 
see the Flood had abated. The rat brought back cob maize 
(the Earthmother’s secretions which, when fertilized, could produce 
man). The man threw stones behind him repeople the earth, much 
Pyrrus did, was done the story the dragon’s teeth. 

The Tamanaques say that the time the Flood one man and 
one woman were saved Tamancu Mountain and that they threw 
seeds the Maurita palm behind them that became men and women. 

The the Equador said two brothers were saved from the 
Flood. They needed wives. One day they found food and chicha 
prepared. The elder brother hid himself see who did this, and 
shortly two macaws approached dressed They went into 
the house and started prepare food they had brought. The man 
saw that they had the faces beautiful women. Eventually, the 
brothers trapped the smaller Macaw and her had six children. 

The Huichol Indians had story the man who was sealed 
the Earthmother box together with black bitch. After the Flood 
the bitch acted much the macaws the story. She would 
hang her dog skin and assume human form whenever she pre- 
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pared the meals, until one day the man hid the house, spied 
her, and threw her dogskin into the Using corn-meal mash 
mixed with water, bathed her head and she remained woman. 
The corn-mash life-giving and used sacraments various 
tribes. 

The Pimas have the dead the Flood raised life their hero, 
Szeukla, Son the Creator. 


The Canadian Montagnais say that Messou alone was saved from 
the Flood. Mankind was reestablished Messou marrying 

The Haida Indians the Queen Charlotte Islands say that Ne-kil- 
stlas alone survived the Flood, and mated with shell. 
woman developed the shell, and she became his wife restock the 
world with mankind. The Cuna Adapa incubated semen box 
produce wife for himself. 

The Thompson Indians British Columbia have the 
brothers and Coyote being saved from the Flood canoe. The men 
mated with trees propagate the human race. 

The somewhat garbled story recorded from the Kathlamet dialect 
Chinook has girl marrying beaver (Placental Monster and 
then panther (Sungod 

The Greenland Eskimos have only one man surviving the Flood. 
smote the gound with his stick, and out sprang woman.’’ This 


have suggested that the clay model account man’s creation 


parable, and have expressed the opinion that its purpose was 
convey secret, religious meaning the initiated while entertain- 
ing the uninitiated with long, secular narrative containing series 
episodes. 

Possibly, may bit further and guess the specific reason 
why the Clay Man story was invented the first place. 

One day Olowitikinya told that Olokukurtilisop, the Cuna 
Earthmother, took some clay and modeled into the form little 
man because her children had asked her were born. She 
made the clay man demonstration and gave them that description 
keep them quiet because matters sex and reproduction should 
not revealed children. ‘‘Of Olowitikinya added, ‘‘there 
was truth the story all, and the Earthmother had her babies 
the method sexual intercourse and developed them inside her 
body the same fashion which all women have their 

this the original reason that has come down for some 20,000 
years more, then may say that its first form the Clay Man 
narrative child’s story and was not intended for adults all. 
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SUMMARY 

would appear that: 

Before complete knowledge sex. Earthmothers like Inanna 
and Goddesses the East and West created man without help. 

Gods might create women onanism. 

After the recogntion bisexual reproduction, God was said 
hermaphrodite. split his sexes apart and created man 
the bisexual method, that is, mixing the Sungod’s semen with the 
secretions the Earthmother’s vagina. 

This accounts for the sacredness hermaphrodites, since they 
are the form the God the Beginning. 

many American Indian creation stories maize represents the 
secretions the Earthmother’s vagina and blood, sweat, saliva 
water represent the Sungod’s semen. 

The accounts mixing water with clay are parables sexual 
congress between the Sungod and Earthmother. 

the clay image narrative the Cunas correct, then origi- 
nally this was story for children, too young told the facts 
life. 
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WOMBLESS-MEN, AND THE CUNA INDIANS 


CLYDE KEELER 
Georgia State College for Women, Milledgeville 


The existence sex was one the first facts perceived primi- 
tive man. Before that, the recognition was instinctive level, 
but gradually dawned upon man that had been created male and 
female! observed (1) that there were just common, ordinary 
men with obvious external genitalia and also (2) that there were 
those very special individuals who possessed their bodies magical, 
life-generating cavity. These were the ‘‘womb-men,’’ possibly now 
abbreviated the English language more bluntly 
translated the etymological dictionary ‘‘the 
One creation story said that from the woman, who was too fat, God 
took off some flesh and gave man. With this realization sex 
began all religion, well all human culture and all social organi- 
zation. 

The staggering fact sex impresses the Cuna Indians much 
today that they think most neuter hermaphrodite things having 
with their lives possessing it. Thus, they delineate their 
medicine books many plants, always ‘‘male’’ and plant 
the same hermaphrodite species, side side. The colorful feather- 
ed-and-spiralled massart sticks employed keep the red macaws 
the underworld from injuring the woman childbirth, are male 
and female are the purkwet arsan yellow-crowned-and-notched 
spirit ladders placed the grave. Here the difference appears be. 
matter size. The olokwilotupa rope-bridges woven string that 
are hung over the hammock the Cuna dead, are made male and 
female also. This does not appear strange, however, when stop 
think that even the nouns various European languages still have 
sex gender. 

Before this revelation sex took place, once said have occurred 
the Garden Eden, the world was full strangeness and con- 
fusion. Diffused mana, ton, distributed was everywhere, 
and concentrated was possessed special entities, forces 
Nature and special horror objects. 

The Cunas fear groups jutting rocks, deep holes whirlpools 
the ocean, bends the river, mountain peaks and other locations 
about which frightful stories have been told. Fear was always 
hand among early peoples because much was unknown, and 
little was understood; but knowledge the fact sex began 
bring order out the chaos early man’s dim thought world. 
gave him all-important initial fact upon which construct 
his scheme things. What constructed was, course, phi- 
losophical order having many errors it, some which are still 
with today. 

The mystery the womb has been marvelled all times and 
stations. Every parent has been astounded and thrilled the magic 
that life-giving organ, matter how many children has be- 
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gotten. The child-begetting womb holds scientific fascination 
experimental physiologists even today, and many ways baffies 
them. 

the earliest seed-gathering, and hunting-and-fishing stages 
civilization when primitive man catechized himself about his proto- 
religion and asked the most fundamental question every faith, 
made all things?’’ naturally relied upon the basis his 
first observation about sex, that enormous mother must 
have developed them her spacious womb. (See figure 1). ‘‘Our 


Ficure Inca drawing Salmacaya from the time the Conquest 
the Earthmother’s genitals (Pacha Mama) with the River 
Life flowing from them the Sea. Below are seven “eyes” which prob- 
ably represent the seven “mother pots” shown Figure “Eyes” and 
“pots” may symbolize the seven stages development the seven 
days Creation. Above Pacha Mama the Rainbow symbol her 
placenta. the right the Son God and his wife (really Earth- 
mother) menstruation. Redrawn after Tello. 


Great Mother gave birth all Living Things!’’ probably formed 
the fundamental statement his credo. 

The womb-men continued their with turning out 
babies from their magic cavity and providing them with food and 
They kept the cave fire burning. accident they learned that 
meat and vegetables were rendered more tender and toothsome 
placed near the fire. Finally, crude pottery was invented 
burying modeled clay containers the ashes, and the wombless- 
men, quick recognize comparisons, said that the womb-men’s womb 
was magic clay pot. This became universal symbol ‘‘Our Great 
Mother’’ among many peoples, well glyph for womb-men 
general. Both kinds men noticed sharp contrasts form, abilities 
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and behavior between the womb-men and the wombless-men. Our 
Great Mother became the epitome fertile womb-manhood, and, 
accordingly, she was represented with enormous breasts and buttocks, 
and feel that was inadequate for Elliot Smith say that 
the beginning Aphrodite, the Earthmother, was nothing more than 
cowry shell, any more than say that her consort was originally 
nothing more than acorn pine cone, just because those sym- 
bols suggested female and male sex organs. Elliot Smith does 
not pretend that this idea was original with him but quotes from 
Wilfred Jackson. The Great Mother’s model was not shell, but 
pregnant woman. 


Masturbation and other perversions are frequent occurrence 
among the wombless-sex monkeys, apes and man. fact, the 
wombless-man had sexual relations with animals, with the wombless- 
men, and with womb-men, all quite ignorant the process bi- 
sexual reproduction, because only one these activities gave rise 
living things. And course, some womb-men remained sterile 
matter how much sexual intercourse they indulged in. The womb- 
less-man summarizing his knowledge sex, could say that al- 
though most womb-men might produce both womb-children and 
wombless-children, the best himself could generating any- 
thing was merely ejaculate small quantity viscous liquid. 


compensate for the disappointing fact their total sterility 
the wombless-men various cultures said that the original male 
Creator god gods produced their wives onanism, but they 
dared say this only after the patriarchy began rise. The Cunas 
relate that Tat Opakwa (creator) and his son Tat Opa (correspond- 
ing Adam) begot their women this fashion, did some the 
Hopi gods. this way they account for the birth the Earthmother, 
making the existence that Great Female dependent the 
preexistence Great Male, explanation very soothing the 
male ego. 

Apparently this lack creative power produced great inferiority 
among the wombless-men, and the socially secure womb-men 
took dictatorial control the cave, confident their most favorable 
position human society. They, alone, were self-sufficient! They 
alone contained within themselves the mystery continued eternal 
life. wombless-man might become the temporary house-bound (hus- 
band) slave womb-man because sex-hunger, consort with her 
when she was the mood, and bring his kill her cave return, 
but she could always toss him out when she tired him saw 
another more keeping with her current whims. touching scene 
this sort depicted famous rock painting Spain 
(figure showing two dead deer and nude priapine man being 
eight clothed women. Curt Sacks thinks they are danc- 
ing around him ceremonial number, but not certain about 
this point. 

The cave woman usually had her older children, sisters, and broth- 
ers well hardened and routined mother see that the 
ousted spouse henceforth stayed away from their cave. Thus was 
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firmly established the harsh matriarchal system, which prevails 
the present writing among many peoples and which rapidly re- 
turning among Americans because the increasing financial 
pendence women, may judge the mounting 
The war between the sexes was on. was and still great ex- 
tent womb-man’s world, although womb-men frequently feel that 
their advantage deny that fact. 


Prehistoric rock painting from Cogul, Spain. Redrawn from Sachs. 


Many the American Indian tribes and many primitive peoples 
the world over still have matriarchial home. Indian male 
such tribes lives the uncertainty the house his mother-in-law, 
and still consists simply placing the moccasins and other 
personal belongings the unfortunate eject outside the womb- 
man’s stronghold. The wombless-men such cultures often formed 
secret sccieties with clubhouse, ostensibly carry out religious 
ceremonies; but serves also largely place refuge from the 
matriarchial system which forever something stranger 
his own home fee.s insecurity because the cards are stacked 
against him there. the clubhouse, medicine lodge, least, 
could receive some recognition and some consolation from his fellow 
wombless-men who had similar mother-in-law and wife troubles 
talk about. 

There suggestion that possibly the wombless man worked all 
the harder aceomplish something other fields psychological 
for his feeling inferiority caused his inability 
produce offspring. 

The power the woman under the matriarchial system, dictated 
the hunting and fishing mode, and the idea the 
family totem, caused most the Indian warriors accept stoically 
their socially meagre lot. 
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have listened all night sorrow-filled Cuna 
touch liquor that had loosened his tongue, weeping copiously 
and raving about his in-laws. named them all order, enumerat- 
ing series incidents that revealed how horribly each one had 
treated him. 

The high position necessity accorded womb-men wombless- 
men matriarchy well expressed the Iroquois ritual for in- 
stalling sachem: 

creator our kind has indeed endowed the person our 
mother (presumably the Earthmother), the woman, with high honor 
and with full measure mind and reason. Give heed, therefor, 
her words admonition and warning.’’ The Constitution the 
Iroquois Federation said, ‘‘He caused the body our mother, the 
woman, great worth and ‘‘and moreover that 
the warriors shall her assistants.’’ 

Ruth Benedict wrote the matriarchy: ‘‘It never thought 

difficult for woman acquire new husband. When the 
woman satisfied that she will not left husbandless, she gathers 
together her husband’s possessions and places them the doorsill 
his extra pair his dance skirt and sash; has 
them, his box precious feathers for prayer sticks, his paint-pots 
for prayer-sticks and for refurbishing 
this stage apparently protopriesthood developed, 
few holy men who learned from their predecessors the meagre pre- 
cepts and secrets the Earthmother. These men realized the perma- 
nent nature womanhood, with its eternal continuity bound 
the idea the totem (uterine) line descent, compared with the 
transitory and unbelonging nature wombless-men this religious 
system. These early priest-philosophers were her devotees who de- 
veloped rituals and dances the Earthmother’s honor, and com- 
mitted the spirits the dead her loving care—often with prom- 
ise that she would put those same spirits back into the womb-men 
the tribe order that they might born again, those spirits 
did not want return the Land the Living, she could give 
them, her spacious underground womb earth, new body 
solid gold, the Cunas maintain, which they might blissfully 
live forever among the shades. this stage was perceived the 
deepest philosophical concepts, namely that the bodies the 
dead returned the Great that Living Things must 
die order for life reborn that same Great Mother. The 
Mother once the Goddess Death and the Goddess 
Birth. addition, they recognized that all food and warmth and 
materials that shape their lives come from her. Thus, the Great 
Earthmother becomes Creator, Sustainer, Destroyer. She may let 
souls the dead rest within her womb the Underworld she 
may put them into the wombs women that they may pass through 
new periods experience and activity. 

various cultures Europe, Asia and America the consort 
the Earthmother had sacrificed and new one elected for the 
ensuing year. But such victims went happily their death assured 


< 

4 


122 THE GEORGIA ACADEMY SCIENCE 


eternal bliss the Afterlife because having served proxy 
for the Sungod who died the winter solstice. 


have noted that mothers among the Cunas usually sorrow very 
little the loss infants during the first several months post 
natal life. These children are not interred uan the older ones 
are but simply buried the sand the hut floor under the mother’s 
hammock, presumably that the mother may conceive the same 
little spirit once more and bear under more favorable circumstances. 

Early peoples believed that all that was necessary reanimate 
corpse the Land the Dead was add certain symbols 
the characteristics life, namely, blood, heat, sweat, food and 
drink. The corpse many early Stone Age cultures was buried 
doubled the position foetus, the and others 
still bury them, some cases sewn sack presumably rep- 
resent uterus, sometimes crammed into womb-shaped jar sig- 
nifying their belief rebirth. The corpse was painted with red ochre 
represent blood. The burial was made red clay because was 
said the Earthmother,’’ and blood was necessary for 
reanimation. Heat and sweat were symbolized the burning 
hardened blood (sap) those holy trees that did not die when winter 
but lived through that fateful season decay when all things 
were threatened with death and even the Sun died. course, the 
trees blessed with eternal life were the conifers. Food and water 
were placed containers near the body the deceased. The blood 
red rosin the sacred acacia represented blood the Earthmother 
did bloodroot, red berries, red ochre and other red substances. 
Cowry shells, symbols our Great Earthmother’s uterus and vulva 
(and hence birth), were buried with the dead, appeals her 
that she would make the spirit the deceased live once more. 

Young Hopi initiates are separated from women for many months 
the kiva underground ‘‘womb temple’’ the Earthmother. 
During this period they carry orgiastic ceremonies and practices. 
When time for ceremonies begin official goes one end 
the kiva and stamps upon board let the Earthmother know 
that her devotees are ready honor her. There Hopi the 
Ethnographical Museum Berlin illustrating one the ceremonies 
the initiates. sketch this shown figure 

Where hunting and fishing principal mode life gave way 
agriculture and animal husbandry, became advantageous have 
some strong-bodied person constantly attendance the place 
look after plowing, sowing, and cattle breeding. Somebody must build 
the houses, construct canoes, climb trees shake down fruit nuts, 
and the many other hazardous odd jobs not line with 
feminine skills inclinations, especially during pregnancy and lac- 
tation. Life becomes somplex that have wombless-man men 
permanently about the house became necessity because daily 
routine and the seasonal sequences. The womb-men had treat such 
person with kindness and respect might leave, and result, 
the whole family economy would break down. The womb-men and 
their children would starve. 
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will noted that American Indian cultures were usually tran- 
sitional between the hunting-fishing economy and the agricultural. 
From his raising* and from castration his own kind, 
wombless-men Asia discovered that sexual intercourse was neces- 
sary prerequisite the begetting children womb-men. The 
pot would not boil.unless was stirred. That idea was shot-in-the- 
arm the wombless-man. After all, did have important func- 
tion perform reproduction. 
The magically produced children 
were his! The seed from which 
they developed came from him! 
was the sine qua non! With 
that discovery the wombless- 
man took air import- 
ance. 
For mutual protection 
agrarian community the family 
huts were naturally clustered 
together. They needed 
defended from wild beasts 
and other men. course, this 
idea civil defense was right 
down the alley the wombless- 
Hopi ceremonial bowl men who always stole the whole 
depicting the Rain Dance, Eth- show with their hero role, and 

gave them great opportunity 


let their imagination and pench- 


ant for poetry run wild. Roots must gathered, fetishes must 
made and medicine songs must composed relieve the sick, and 
medicine men gained status because their knowledge and wonder- 
working charms. Where many people were living near each other 
the same village somebody was always infringing the rights 
others. For this reason there must trials and punishments. The 
extrovert wombless-men always enjoyed such discussions before large 
audiences: oratory, the chance important the public eye, 
the opportunity elected office honor, the privilege 
making and the laws. Now the shoe -was the other foot. 
The sex battle swung favor the wombless-men, and the wombless- 
men, great extent, became masters the situation. various 
they gained control the home and the market place. 

This state affairs well recorded the LAWS MANU 
the Indus River Aryans: 

not care for beauty, nor their attention fixed 
age; (thinking), ‘(It enough) man,’ they give themselves 
the handsome and the ugly. 

their passion for men, through their mutable temper, 


*The Indian women worked the small gardens, and usually there were 
farm animals. 
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through their natural heartlessness, they become disloyal toward 
their husbands, however carefully they may guarded 
(world). 


creating them) Manu allotted women love their) 
bed, (of their) seat and (of) adornment, impure desires, wrath, 
honesty, malice, and bad conduct. 


women (sacramental) rite (is performed with sacred 
thus the law women (who are) destitute strength 
and destitute (the knowledge 
of) texts (are impure) 
falsehood (itself), that 
fixed rule.’’ 


childhood, her husband protects 
(her) youth and her sons pro- 
tect (her) old age; woman 
never fit for 

place new ones; henceforth, 
the mother pot was represented 
the wombless-men their 
medicine picture glyphs having 
pestle it. The verb ‘‘to be- 
get’’ Egypt became picture 
ejaculating phallos. Among 
snake dripping from the tail into 
uterine clay jar shown 
figure 

With this advance 


Creative Power inseminating the knowledge there came general 
Earthmother’s Uterus Pot. Be- modification religion, but 
low, seven uterus pots into which usual, this 


are inserted the abhorrent change, lagged 


far behind its adjustment 
the advance knowledge other fields. today some tribes 
find the primitive Earthmother most important goddess who sends 
her benign influences mould the characters individual men, 
and the value the male element her Sungod consort still 
minimized such primitive Indians the Cunas, whereas, among 
Incas, Mayas, Aztees, Babylonians, Aryans, Semites and early Chris- 
tians the male triumph religion was almost complete. 

Curiously enough, this far the basic religious allegory 
has developed—the Sungod and the Earthmother. shall see, 
each long series Creator Skygods and Earthmothers gave 
rise Sungod who usually married his mother, Garden 
Eden tryst that gave rise all plants, animals and man. this 
sequence Divine couples shall. meet Enki and Ishtar, Osiris 
and Isis, Siva and Mahadeva, Olotwalikippilele and Olokukurtilisop, 
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Jehovah and the Virgin Mary. Ashtoroth gives rise Tammuz and 
Rhea bears Zeus. The long series Sungods ends with Christ—the 
Righteousness, risen with healing his wings.’’ Various 
the Sungods had die and raised the third day, the first 
fruits them that sleep, serve their followers guarantee 
eternal life. The blood and body various gods had eaten, 
order that the worshipper might become religiously one with his 
god. There developed offerings, libations, incense, chants, cantatas, 
forgiveness. But now when the faithful died they went 
the bosom the Sky Father the Sungod rather than the 
miraculous, subterranean womb Our Mother. Sheol gave 
place Heaven. Shiva, the Skygod husband the Earthmother 
(and his counterparts) became Creator, Preserver and Destroyer. 

course, there are many threads this story followed. 
There are many practiees and ceremonies explained. Many 
concepts must examined, analyzed and understood. Why did the 
original giant god tear himself apart? Why all peoples have the 
Noah’s Ark story? What the ‘‘Water Life?’’ Why does the 
Sungod kill the Dragon? Why does the Dragon guard treasure 
and transmit wisdom? Why are Maypole and Totempole identical? 
Why are Totem and Guardian Angel identical? Why the most 
sacred hermaphrodite born religious leader and how always 
product Virgin Birth? Why the homage sacrifice? Why Bap- 
tism? Why does the New Year usually begin March? Why must 
the Sungod slain December and after three days rise again 
Christmas? Why are Sungods conceived August? 

These are some the topics that will have considered 
are elucidate the secrets the Earthmother the light 
other primitive faiths. 
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ENVIRONMENTAL ASPECTS NUCLEAR RADIATION 


Symposium Held the 1957 Annual Meeting the Georgia 
Academy Science, Milledgeville, May 


Opening Remarks the Chairman 


Realization that contamination the environment may well 
important limiting factor the coming age has stimulated 
intense interest environmental aspects nuclear radiation. 
Since the very beginning the AEC Savannah River Plant 1951 
several groups have been working quietly and without fanfare 
obtain information which will useful solving problems 
the future. The Universities Georgia and South Carolina have 
had faculty-graduate student teams working continuously the area 
since the day that the first bulldozer invaded the peaceful sandhills. 
The Philadelphia Academy Science and the Public Health 
Service, among others, have carried out basic biological surveys, es- 
pecially the water courses. Finally, personnel the Radiation 
Control and the Health Physies Sections the Savannah River 
Plant itself have been very diligent assaying and reducing 
minimum the release radioactive substances into the environment. 
(At this point series Kodachromes were shown depicting the 
Savannah River country and the nature some the ecological 
research 


The results the unclassified ecological studies Universities 
and other outside groups are being published various scientific 
journals and, therefore, are available all interested persons. Since 
account the progress being made from within the Plant may 
not readily available biologists happy have the op- 
portunity bringing this meeting three the men who have done 
much establish the Savannah River Plant one the ‘‘clean- 
(in terms environmental contamination) the great atomic 
installations. 


r- is 
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ORIGIN AND QUALITIES NUCLEAR 


Radiation Control Branch—Savannah River Plant 


The uses radioactive materials medicine, industry, re- 
search, production power generation may have some disposal 
aspects that require special knowledge and consideration. Radiation 
emitted atomic wastes either alpha, beta gamma. The charac- 
teristics these three types were demonstrated very thin- 
windowed geiger tube attached special count-rate meter. Alpha 
particles from plutonium uranium will not penetrate sheet 
paper. The much smaller beta particles from uranium, fission prod- 
ucts, fallouts, will penetrate thin pad paper few milli- 
meters tissue. The nonparticulate gamma radiation will penetrate 
all materials depths inversely proportional the density the 
material irradiated. 

During the fission heavy atoms the atomic fragments remaining 
become atoms intermediate weights ranging from 161. Two 
weight groups this mixture will shown lantern slides, with 
and being emphasized the bad actors the 
two groups. 

were also used show the origin radioactive isotopes from 
ordinary impurities water other coolants that come the 
neutron field reactor. Neutron bombardment may change ordi- 
nary sodium may transmute ordinary 
The biological significance obvious when obser- 
vations are made that may concentrate aquatic organ- 
isms 200,000 time the concentration the water. 


FACTORS AFFECTING RELEASE RADIOACTIVE WASTE 
THE ENVIRONMENT 


Health Physics Section—Savannah River Plant 


Serious problems waste disposal are counterpart reactor 
and fuel processing operations where large quantities radioactive 
materials are handled. 

reactor operation, radioactive isotopes induced neutron flux 
the reactor components impurities the cooling media are 
the primary concern. Design plays the key part minimizing these 
induced activities source environmental contamination. 
air-cooled reactors, pre-filtering the air stream reduces the level 
particulate impurities which might become radioactive, and final 
filtration minimizes the particulate corrosion fragments. water- 
units, where the cooling water exposed the neutron flux, 


part this paper consisted demonstrations, only abstract 
presented here. 
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the short-lived induced activities are allowed decay delaying 
basins prior discharge the water the public watercourse. 
later type water-cooled reactor, the coolant maintained 
closed loop and cooled turn heat exchanger; thus the 
water discharged the watercourse has history neutron flux 
and essentially free from radioactivity. The trend design 


toward this closed cooling system, which affords maximum contain- 
ment contamination. 


separation plants, the problem shifts the fission products 
obtained from the spent reactor fuel. The term ‘‘waste disposal’’ 
misnomer here, since the bulk these isotopes are typically con- 
and stored vast underground tanks which are under 
continual surveillance insure integrity. The ultimate answer the 
true disposal these wastes has not yet been found. Due the nature 
the separation process, small amounts fission product activities 
find their way into air streams which must released the environ- 
ment, into aqueous streams which also must disposed of. Such 
aqueous streams may segregated into two types. Those with higher 
levels activity may further concentrated for permanent storage. 
Lower level streams may discharged directly the watercourse, 
provided dilution and dispersion will render the level activity 
harmless. Both types streams may disposed earthen seep- 
age basins where the ion exchange capacities the soil strata 
cessively clean the water its radioactive components and provide 
time barrier considerable duration before appearance the 
isotopes the environment. Total quantities the long-lived fission 
products and are the ultimate limiting factor. Extensive 
knowledge the geology and hydrology the region, the dilution 
and concentration factors the watercourse and its downstream 
uses are essential. All these factors, addition the ever-present 
factor, must weighed determining which type dis- 
posal best. 

Contamination process air streams volatile fission products 
such and minimized introducing cooling time- 
factor prior processing spent fuel. Air stream contamination 
particulate activity effectively lessened through elaborate filter 
systems, Types filter media for particulate activities are 
used; these include cellulose-asbestos banks, and sand layers sized 
permit passage large volumes air high filter efficiency. 
Serubbers for iodine and ruthenium are used. Finally, dis- 
charge through tall stacks provides dispersion and dilution for the 
traces activity remaining. 

the final analysis, Regional Monitoring Program necessary 
insure that standards safety the environment are met. Such 
program must not only ascertain the levels environmental con- 
tamination, however low, but also must take into account inter- 
dependence environmental media and concentrating mechanisms 
which might exist the environment. the case radioiodine, for 
example, concentration vegetation levels several 
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tend concentrate specific isotopes large factors. 
such these which may not appear obvious must taken into 
account when determining how extensive sampling the environ- 
ment needs be, and how restrictive standards discharge must 
be. Ultimately, the Regional Monitoring Program must operate with 
analytical procedures sufficient sensitivity and must interpret 
these analyses with sufficient skill able predict long range 
environmental effects under alternative operating policies. 

the Savannah River Plant, the conservative operating policy 
concentration and containment followed. Ultimately, only trace 
amounts radioactivity reach the environment, and dilution and 
dispersion make the levels negligible. 


DESIGN REGIONAL SURVEY PROGRAM 


Horton 
Health Physics Section—Savannah River Plant 


With the advent atomic energy, the necessity protecting 
people the environs production facilities from hazardous con- 
centrations radioactive materials produced new field science, 
referred Health Regional Survey. The National Com- 
mittee Radiation Protection has established 
sible the various radioactive isotopes water and 
air. From these, the maximum permissible concentrations foods 
also calculated. The primary concern Regional Survey 
program insure that the amounts radioactivity released the 
environs atomic energy plant are such that these maximum 
permissible concentrations are not exceeded. 

Such program can best fulfill its purpose properly designed 
routine sampling program and careful control waste release. 
radioactive materials are dispersed over any large area, 
they must transported either air water. Regional Survey 
sampling program include both these media, and all types 
materials consumed humans which could become contaminated 
either air water. 

Airborne radioactive materials are primarily stack-released. Such 
releases can include both gases and small particles. All stack-air 
should continuously monitored with filters, electronic 
radiation counting equipment. Stack-air monitoring affords better 
control providing record the total quantities radioactivity 
released, well means for early detection any unusual re- 
leases. The total quantities released are also valuable for comparison 
with environmental data ascertain the total quantities which can 
safely released. 

The concentration stack-released material any location the 
environmental air will determined meteorological conditions 
(primarily wind direction and velocity, but also rain, air tempera- 
ture, would impossible change sample locations each 
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time the wind direction velocity changed. Therefore, routine 
sampling locations should arranged that some them will 
the right place for any wind condition. 

Mathematical can describe the dispersion pattern 
stack gases (1), (2). typical ground level dispersion pattern 
shown figure The smallest enclosed area represents the zone 
maximum concentration. Moving out from the maximum, the 
trations decrease all directions. The shape the dispersion pattern 
and the distance from the stack the zone maximum concentra- 
tion are determined the wind conditions. 

Meteorological studies were conducted the Savannah River Plant 
verify mathematical calculations dispersion (2). The equations 
Bosanquet and Pearson (1) were found satisfactory, provided 
determined for local conditions are used. 


Fraction maximum 


Horizontal 
disrersion 
angle 


Typical stack gas ground level dispersion pattern. 


The distance from the stack the zone maximum ground con- 
centration can caleulated with the following equation: 


distance downwind the zone maximum 
ground concentration 
stack height 
average wind speed (10 min. period) 
During average wind conditions, approximately 0.5 and equal 
approximately stack heights. 
The horizontal dispersion shown figure can cal- 
culated the following 
where: horizontal dispersion angle 
variation wind direction 
constant, (0.22 for Savannah River Plant conditions) 


where: 


r 
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approaches zero (constant direction), approaches 24° 

Considering the above the best sampling location 
sign for routine sampling atmospheric contamination appears 
circles around the stack with evenly spaced 
locations the perimeter each circle (see Figure 2). The inner- 
most should have radius stack heights, and one circle 
should coincide with the plant site boundary. arrangement the 
different circles, that the locations are not direct line, will 
also improve the design. The necessity for other circles, and their 
radii, must determined local conditions. 

The types samples collected will depend upon the types pos- 
sible stackemitted radioactive materials. Various types samples 
data which can collected and the necessary equipment are listed 
below. 


Type Sample Data Equipment Required 


Airborne Particles HV-70 filters, dia. filter 
holder, Motoraire pump, and meteo- 
rological shelter contain equipment. 


Particulate fallout 10” adhesive paper and stand 
support the paper horizontal 
position. 


Radioiodine Silver nitrate saturated HV-70 filt- 
ers, dia. filter holder, Motoraire 
pump, and meteorological shelter 
equipment. 


Radiation dosage Detachable ionization chamber (mini- 
mum sensitivity, mrad/wk) charge- 
reader, and screened cages contain 
the ionization chambers. Film badge 


Rain Gutter roof meteorological shel- 
ter and 10-gal. stainless steel bar- 
rel. 


Vegetation None. 


Radioactive materials can transported either stream water 
ground water. The movement ground water generally very 
slow compared with stream water. Also, removal radioactive iso- 
topes soil mineral ion exchange should much more complete 
ground water than stream water. Unless ground waste disposal 
used, monitoring the ground water can confined wells 
available the plant site and the public water supplies for the 
towns surrounding the plant. ground waste disposal used, 
geologist should select the best area and determine the best location 
for monitoring wells around the area. 
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Sample locations for monitoring airborne 


frequent routine sampling program must employed because 
the rapidity with which stream water can transport radioactive 
material the public zone and because the possibility accidental 
releases. The liquid effluent from each production area must con- 
tinuously monitored. Permanent records the total quantity re- 
leased should maintained. satisfactory design for stream water 
sampling locations shown figure Such design supplies in- 
formation concerning the radioactivity contributed the stream 
each production facility, well the concentration radio- 
activity the stream flows into and through the public zone. 
Both water and mud samples should collected routinely from each 
location. Water samples can collected continuously for week 
longer use the apparatus shown figure The upper bottle 
initially filled with water which allowed siphon slowly out 
the bottle. Thus, vacuum created the system that water 
pulled from the stream into the lower bottle the same rate 
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which water siphoned from the upper bottle. The effect 
temperature changes minimized installing the apparatus under- 
ground. 

The above sampling program should suffice for the startup 
energy plant and for long radioactivity from plant 
operations cannot detected the public zone. soon such 
radioactivity detected, other samples must included, such 
fish, quail, rabbits and milk. 

The concentration radioactivity the samples must determin- 
laboratory analyses. All samples should analyzed for total 


location 
Production facility 


Production facility 


Plant boundary 


Sample locations for monitoring stream water for radioactivity. 
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aipha and total beta. Because the volatile nature iodine, any 
samples likely contain radioiodine must analyzed specifically 
for idone. Particle concentrations can determined radioauto- 
graph. Any samples containing percent the maximum permis- 
sible concentration unknown alpha beta emitters must spe- 
analyzed determine the source the radioactivity. 
After the laboratory analyses are complete, the results must 
interpreted and filed permanent record storage. For complete 
interpretation data, every source radiation which indi- 
vidual can exposed must considered. The final answer must 


vacuum tube 


screw clanp 


bottle 
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Stream water continuous sampler. 
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show the total radiation dosage the various internal organs 
the whole body exposure individuals living the 
zone. Both the laboratory analyses and data interpretation can 
quite limited, provided radioactivity from plant operations cannot 
detected the public zone; and need not very extensive the 
concentrations remain less than percent the maximum permis- 
sible. 
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